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STATISTICS, VARIABLE & CONCEPTS OF DIFFERENT SYMBOLS 

’tf^R'sfTR Statistics I ^<T ^t‘tT?T c r ^faf C^FT ^Tf Rocoo 

I '®pfK ) r.4M TOOT R«i-a<p ’JTSfT ^TviSf?, f^S^T 4TNTR '5TT*HC s t ^ 

Rw ■sR e R *tR?r?<iFT i 

®lot®o RAFFS' ^tR^shRT Rt.Rr. (P.C. Mohalanobis) ^RsWsi Statistics »*r?f 

o*tl<l<R <m«m *tf?RX*FR i ■4R«ilw*l? ^ifipr^shfaT ^f#t t»<l®l3lo c^Rtft ‘ Statistics’ 

*tR'®Pll <PW^ ‘^IT *1^’ I ®!WC4 W ®4F»R® <fM1 I ^RF*n?T ‘ ‘ B lf?PT^lTt 3 T’ 

Statistics ^ 3 rf^ v tR®loi Rwto »i«f«M J ?l^i ^ i 

UT4T R*tRi'tJl s 'K.OO '5r<TT 9 t^ W. 4tS?t (.^Isl^lO C5TFFT ^T°«1 1 C.1 (.“!?( ’’iRPT^FFT fwtra 

^sFrir i *tf?pr^lsl(.*io R 4 H, StjF® 3 *TRw R s *ft?r (R.A. Fisher ) «fiRT *srt 
H flKH WtlMO ®|(V|C4 <lfiPR 1 *FTt ? Rr Rww Rc<IMI 4t?FT | 

^ ^Ttrr ‘ 5 t& c*t^ f*i*H*FPg|— 

• ^tfiPTl^Iwi ^K' s> tf% 4JNTT 40 c® *tRCT I 

• ' 9 lR^° 1 *ljM O^C® '‘IIOCO l 

• ^fa*Rr 9 tR 7 r^hhRwi »rfsr <«u® *tRCT 1 

• ^iR^iIwi Rf*fiF 4 JWT 40 c® ' 9 tT^ 4 1 

• *|R-I^ljlt *10 '30'J 'S OSORIO RtJt^T 40 c® ■‘lloco 1 

• *tR 7 r^blt»io <pI«Ti<<^ 1 ^Rt 40 1 ® ^tRiw 1 

• o«i<p, s*04, >s *n?r c ir ^iwtt 40 c® "“Hoco 1 

• b«1C40 2|4lOOS* 40 C® ’tT?^ I 

• « c l<llb4 3 ?R*blolD4 ■>1 W 1C4 0«1C® *t1?W I 

• R|h?^ 3 ®ifoiws3 T>*T^ ■ > iHt4 o«u® 

• *1R»iMH f%^T O'U'A V 1I0W I 

• < ’tf?raH i T iwo st 4 loc» k r T 5 TCiT 40c® *tT^ I 

• Rl®fl ?t®l C40 s tT? e tT, oso^lo 3 4l® v |<i ^Iwio SPIN -^Ht4 o«ic® ®fT?TC4 1 





* 

i.oi ^*1% 

Origin of Statistics 

«if5Pf?s|)iwi • s $B*fT^ s j® ! r«rc<r ’stMt i swt® ^ 

^rMiR-T *tf*PTv*fTR' %^1%f *f^r (Statistics) ^<r ^Tf <ff 9 fT5?f <pw»i i Rfsjf 

*lf?PR?ljhR | 'Ht fc l<l '51W, Status (•'SjlSh) ' Statista’ (>C)|(i5>C|) 

Stl^iR 1 *n*r Statistik Statistics "fCTSf ^,*1% ?«« I ^fsft 

«i<n$l i 0l&l'i<plc t n ^f*pfW AlOrsi «N4l<f v lRt>l<S'HM 'Stqr ’lRqT'T, 

SfSifa q^stlT, ?R*f3T, «fsr?r f^lR I 

(7T ^RT ’tf^sfiPTC 5 ? ilTOOTS (Science of Kings) W I 4SUIM *fRq?sl3H 

Rtlfk < p|<l<P e llC ! ’fa -iRMr- t^R I RRl flsM-RosIt'W vf^sr^T k<pft> *fWT, C 5 T 5 tTt i T (.<pH Rrw 

7 T°' S HMF "S’fT ^R'SfR, %'=f?t' p H, '4C3 ^INTT ^ PiRila C'T'OTT I 

3T5Tt?ra 1 5«T*T R®slWl 5s|Fo<l qfW ^lW ’iRPTs^llC'IS St^?Tt^f >3 f^T fjf*T 

C’faS' *ftt4 I ^TSRT ^ S's^si I'spiii 4tq ^5|t?r. f*HT?T 

'adRsH «i(,lj I 1%*l4l'i> v jR J i°*bH(<i | 'r >4. f*P*fRF ^<p<p«Ic<i ’iR-'i^liIc.'i^ r i'j'i '3i</i < P 
’iRifo ^Jtf^RT <PW*-I I CWT: CS'rtv^ fatSW, ->TOh»ll ’'I Rifs, qfW •t^TlW R*l)h, 

' s lf?PTR' s tTT»T ^l^fs, < lffa i ' c f-' ! lR<PSt*il Rc*N»l(.<i ^T’tCTNT I *tf?Pr?sillwi <uM<P 

'SWtlWO 4. 1 5f!^ ^®Tt I *ITC3 

«wih CiTC^f^T ■^T?(T rwi, ^fTBT 'Ill'll, 4<MM, *bl>i4*l, *1»M*1l>l, ■’llS^i, %- 
*i<rs|fl, f’T.'^IM. ^T3 ®J^st I 

v l9 J 1<5|jtC*i'S 

Definition of Statistics 

W ^mr qfW wf 4|>I^<1 «tt?r i RrRft Rf»^ 

^(,<p| c t ^salR s <PWC^ I ^ ^ ^sf <h<RS I 

i. ^<J><bC*i -! # 7 r^' s fTR (Statistics in singular sense) 

ii. <v.<n>ci 1 lf?pr^ , *fTK (Statistics in plural sense) 

i3<fiM 'Sicsf ^5t?T 5^r, ^1% ■4Rf«t c fT^l' I C4RT ^ilf»f3<P ^5^ 

^•StR, ^T«f5T, ^TNir *?IW<I ^eslfi<p *Wif^ ‘ s lf%^!X' !S tTP i T I 

d}<T'ij wi*jQfiii f&fsrjH 







9 # 7 R r «lIf 7 r: 

*tf?PR*l)lc.'1S ^l*f C^t»T ^n>*tT ^t f<!*IC<Kl 7 R*bl'aj<p 8j^f*f (TTSRT: ^SWOTT *lRl<llM 

CWt?T f*f^f ?R*IJT, <pc«ic8r ^^hPf G3%r <elig-sslifk , '?si y«u*i?i <i|R»iMI, Raj «lc«N^1s 

3^33 ^ror ^tPvT <TT 'SJfTT ^T %TR, «tf% ^Rpnwcr 

^T^trr, ^T° s ik'ic*f j|fa<K*t4 ■srwf^^nr *R3FR5 ^sitf? *tf?PR»lTH i 

skl^l faRst ^’tfiprv’lihR^ 9 tf?Wv*ljM(.<p RR>s|»Ic*5 trmIIVa <pwci?«'| i 'srW R.A. 

Fisher; W. I. King, Bowley, Croxton & cowden, H. Secrist i 

• RA. Fisher ^ “ < lf?PR*R1 i T <pR a ? t1%5?r *!T 9 l«k<w r T W 

3T3 s#lf^ ^*13 stcar^^T^r r (According to RA.Fisher. asTlie science 
of statistics is essentially a branch of applied mathematics and may be 
regarded as mathematics applied to observational data) 

• W. I. King ^ *J£$, “*tf?Pr?*fif*T ^TT '3 )R-d<i a|«i 1?w Pl^l« C'T'SRTH ftesh I 
(W.LKing says, jeStatistics is the science decision making in the field 
uncertainity”) 

• Bowley ’*Iff5-C^l*T C^2I ^RP^ 

’tf^R’RRT i (aeStatistics are numerical statement of facts 
in any department of enquiry placed in relation to each other.”) 

• Croxton & cowden 4*t ^055 7 R 1 «tTlW, '®^T ?R5f5, 

•Q ^INTT «RtRT ^?rt?f Rash (asStatistics may be defined as the science of 
collection. Presentation, analysis and interpretation of numerical data”) 

• H. Secrist ^ R'&h C^t *£? fattfw SOfMT 

8t s 1l^l‘i'4i'»lW >\^\i4 7 Ts^ff'T r 5', fa4*TA|< ^fSJTRsfS '5JRT I C-st 

?R3tTf?r 0<|5tf*R5, ^?sf*T5' 4<R «w?,R*f '^t? <: t 1 5HT ill^lil SfslR's 

l” (aeBy statistics we mean aggregate of facts afieted to a 
marked extent by multiplicity of causes, numerically expressed, enumarated or 
estimated according to reasonable standard of accuracy, collected in a systematic 
manner of a predetermined purpose and placed in relation to each other”) 

■=1%*R3' ^rr m, ^?rf- ftrrsrstf®^ §«tk?r ^sN<p ?Rst5, ?R*m<M c r, 

% 1 T?!' 9 K 'S ?pst3t 8 RtRT Rash I 







Name of some Statistician 

• *§rr ^jr. 13 . f*p*tR 

• '5RRRT*ff’1ill'fM*1 

• Mr. W. I. King 

• 1 5RRf*T. f^T. a4^l«lhR*f *Rl«lhfa“f) 

• «t»ih c»il'skl<i c&T^ft 

• «j»ih ^'st. 1%t. crnw\ 

• ^SRHRT# ■ilc'l? 

i.08 -H^<s|jk«i5i 

Characteristics of Statistics 

fafsjj CRTT TRM'SIR 'idccilb-ll <M(ti *tf3|7R*JJtPR R'S'SlR S^tTOTRT 

Rf*l% v lf<l«lR , 'a ^?T I ^RT - 

(i) •’tf’W'tJTW '3|l<l*1j<p: *tf?R° : *fTR % V H'Q(.<P R'^tTRT 2RT*f <P<lC's TO^ I 

CRR ® £ RRR s^ic<P *tf?Rs*tTR '5R *tt I (R5R- ekfo «T*T, *rfCT?r TO 
^slft sMk.'P *lf?R^lfl*T ^fT *TO R I 

(ii) TO5 ^TOIR 5T*if^s Rt«f *lf?R^I}hc.<p wtR Rsrft i Rfw?s| 

^Ts’tiRR rit to' r i «ihN R*fi?=f ^R'sfrn^^ 9 if^ 7 R , TOT Rft to r i ctot: 

*rf*f ^Tt ^tT i£|R5R victim SCO's! <? 'ST ’ifcRs’fTR R R>S *rf*T RTf *BT <R 

RJRUrR WTC5R sRsr TO% RiTO?T ^ Sco\s| <t tjr Tg^r *tf?R^|jR TO' I RtRT 
^ R?RTtf& <p)l»lldi)h WTM SR5T TO% sliflCHl Scoslc<P (*to5) 2RT*f TOT I 

(iii) 'TOIR ^H < ^« , '®ls 9 tfRR«lTt^t¥ SR-sc^ RRfT^ <RR r cR«t ftw R fRaftsfa >ifes 

RR | <RR R R'o|C s t?T >iR'a >i*^t4^s> RT i£f5R <RR Rf^tfSR 

SRscr *tf?R°RT*T ^R RR R i CRR- 68 ", 65",63", 67" ,70" rsj|R 

*lfi J i?. 1s l)l r l RT I *|'S'*'p s T 9 1<|® R 8RTT RRTQcR <PS’8I f TT (. c "tlC. < M Sco\s| 'fRR"f <K3 I 

(iv) <l tf?Rs*DH 'SMI <lt$T<R R1RT RR £T®lfR® 9 tf?R°vRlfa<f> ^SR ^RTfaR RRT RR 
«T»lfRS 'TO I RT?R SrRR 'SffsR S<Rs|, R?T, Rl% ^R^R, ?[*ffRRf ^5j|f^ 
^tRRTOTT RR *t«lR s ■?¥ I 

<3?$> fbftktSitl 



4%1T444, 4t44t 


(v) • p tf% 3= f?.' ! <n s r «4TC4> ; g*J^ar'»ic<i 4?^ <p<q< # '» ^4; 4f44°4)ll4<t> «4)M^ Yf®i«i»ic< 4^4^ 
<MC® 4£4 I Sc i <H)^R»IC < !I 4^j?lA 4 $4 f4W 4T*f '545 44^ i44S, ^ 44E44 
’$41 C4K <lt>«il3 9 tf%' s J c f 444T f4C5 4T»f 54 I 

(vi) «WI4 Givi'S? i'oli)4|: 4f44X44%r % v ii<3(.4 ®i<i*l)$ ^rsrsfrttir 5t5 5R i -’i^'sri ®1 <j 5-3744 
Wfi ^sfTQFTT ^5(5*4^ i£)^ R*ig 7I4 %44 5^5 5£4 I C45R-<P®><P’SZ®Tf 4315 3T54T 'S 

of-s* 3W*T fatTT 4ft® $443 4f44°4jH 47T I 4444, WTSIsTt f44T44 
$44 4T 53744 44 *i>K*i«k 4 tt i 

(vii) ^4J4 ^«14lC4T*W:4f44^ttt% $443^5 ^I5»l5^ -$441^141 545 544 I ^H1W ? U ^'STTRT 

®f«H) ’54TS4*lt ii)45 >il<P(.<P 44lftf5 545 I (.<l>i*i- '5|<p|ii 4ftftr® f<p^ c®llt4<l ' 5 lt¥ >i)4s 
®«ll« 4f5f?r5 14^ C*4t^5 'SflTT f4t?T 4f<T5 $4T3 4f54°44*T 47T "^144, ^»tT©WT ^4^ 
fa<U.im $44 5^3 v£|4^ ^4C4 4 <41*45 4f '^'STHTT 4T 5 c 'l r llC < ll 5 tT 47T I 
(viii) 4 fa ->1^4)11 fal4l4l77 ^6»ai<«t4 »I%W »lfW»l 4344 41414 Klwilew 4C5C5: 4f5l 3 r?4JH 
4C444I7I 4T3 45TTWT^ faf-sc® •4$*T 4fa4$Hl ■5)54 4S4T 57T I 4«ll 4«i fs ; T^T‘ s TC c f 

i£l4f^ <ifs»4#r® 4fa»llc.4 ■'ifWsh 'SJtuEir 4T4T 44444 I 

i.otf «<F^ 'Q <w*}4 

Importance and uses of statistics 

WWll 7 R^j|'ij4 4c4*)4t4 <plc'Si 4fa-^4)h <)<?!<! 44T 54 I fate? 4f?PT°4TTC»T4 4?P J 3 
'=Mlc‘nlc?-s| 4?Tt 5CTT- 

(i) 4f?R?.4jH »)H4 4*u Ic^f 4CH! 4f4 7 T°4T1*T 1 il r «i < P e i)l c f foW4 faf»s| >l|i)|fst4 

444714 $44 4^4441 414 4fa&l e 'H <Mt® 415147 4*14 I Rf®^ 4t4tfsf^ 44411 C544: 
C4444 444JI, 4^041, f*W 444)1, 4147 444)1 $5)lf4 4ft<MC4 14"# 3 ^514 44T4TC44 
44 14414E44 Bf4T 4f44^47tf44> 4^4414 4fat>l e 'H 4C4 I 

(ii) 9 tf?14? ! tn4 41(^4 2t*ll4fH4 4lC®t 451WT 4C4: 4^14X444 41(^1 2t»1T4f44 

»f44l 4144 4C4 *1R4 C4T*BI 4TW& 2t c r?T»T, 2l4^1F®, «(l 441^1-4^1^1' 

^lf% ^5Tff4 ^1% 2144^4 44IW1 4>E4 4^ I 8f*fl4f44f ^1% f4*(f4t44 4f47 4I4||S!4 6 
■®I4t r ir®<P C^RjZt 4f44^)lf^<P 4I444T I 3144^14, ^f?r, f»W, 4lf«fW, f*1?T 

C^FM ®4I 4'?^ 4444 14175144 S 44fWt44l4 4h)C4 l44l?444 ^T4T 

■4f44^444 , 44i% 41744 W44 I 







(iii) ’tfWjH voi^jHj fi)V38H(,<9> ^£3: '3i«i)hj ^Ttsrtlw^ 'S SJT^fw ReaM (W: RFf, 

R1R, #^tIT, UMlR'SaM, ^T51M R«aM R'SjlR R*kR RR'IR « 3 #<R5T 

I'W'k'-f RsRRjIPkp Rifs RRRT 4<Tf r - l 

(iv) Rirrtr 'sNt s rf^ RtshtH »i^iti4i ^RlRc.® hR*tR Rtsir, <pi<^R *nR^ 
RtSW, 3RR 'S pgr ^rs^Ff® R-nh R<plc*Rf TOW *tR?RRR«p R?f% sksM ^t¥ 

stT£4 I RRp 5£TOT ^R*1 Ft*T, olRlI, (TlNH, RRciiR WST-TOT, URT- 

R^RT ^SJtR Rc?RcR <Pk®? 9 lR 7 r°' ! *lTf i T <U<13ls <P«ll 3C.3 «1 1 C<p I 'Sj r M~''t I f, 

<piRs'<H, <r, ?nwf ^sitR R^iM R<pit*t?f <pk*8? R^ptrir 43 T rt i 

(v) <u<Ml-<ilFk«o hR«hcHjHs sTRc^i if R Klt«N*i stRRrrst' RRRpRt i <tR 

v 1R< aR ^IW4 C^zR ^ >PIC?I3 cRRc® I (TITOT: $l4i< tiRni ^Rf *tt¥, 

‘■*Tls<p|c‘n «Rl5r C’tHR^ 8|C*ll'St*1 4TU5 I *lR 7 T° :s i)k*'IS R4k5T 4T4RIRT 
urt-Rukm ’tR^rm, *rro-*ra* R*ih «t»R' 4<k* 9 tH3 i r i TOt wRpf%r® C4R ^rarr 
9 lR^Tt c f 'SIFT ^4 <mcs ^£4, ^IsjIwo <pR 5| «PT R TO»F ’ST ’SRJT stint's *tt£5T 

->lR<l> - , 1»4(.{l ■'ifW "H k tC'*T , ' B T Re,® ’ll W I 

(vi) fbfRs^l *rtcw 9 lR j i" , fjH: <1 a»ilt*s RRssprr '*11 cia v lR j i° 15 lik r ni t3<r^ TOtR^fR i Rf%^ 

<Pl<R>lR *1, (.iUC’H >if^4 TOFf if)^ 8f4P*f *1'»R) *|%n*T 4*1 C& ’iR-Ms^fTFT 
■'STPptr*' ^iRiils (Tools) RjiI(.<i <is<i^® rt i 

(vii) < ^Rf5Pf gRrlCST *tf?FR*ljK: '3tM?l'S?n? ^5- <3 W»lh ’SSStR ^*R Rfe "4£^ 

W^Rff ’SjplRt Rc*^ '3||<$I-3?IH C’tCS *flR I ^C'-'PM ’tR’TRjIctfl “ < p|<^l«i RR” 

WI ^£?T *(T£4 I ^TTT, 'RT, WTRjiPT R 2JI^R»4 ijjFlfaR 

'ollRl C®TC4 <p<it® «1tR I WT SlI^Rxp TjPlR CTt4TR*TT?r 'illRl CR4 
2f¥S"5C^ ,p nR rx eih»)k«m PRM'al 'qtwKPf RFb's <wts RTRf i 
(viii) awRR><j • 9 tR^R.'sfjR: «t*iRR> ■?c !? n' c^K i 5Fk 5 ttR?r ^t ^FsRftBra ■stt^cr 

'<|T^M^k <1^ I ■srf^CR ■®f i U-'^, 2«lR4 w?r, C<4N 1 '} sf»R ■ ) -i w 1c<p , $R 

7T^Sf5 R° 'SftR ^iRsir^l 4^T R I vS^fSt C4H 5 5>llRt'i ■'iR^RRtR 

4TRR RRlRfw | 

(i\) <q>f*HSl5i«i R^iw ^r CT «tR’ <pf*H51>h iiRc.^i-^fRS'Glw^ 

4TR1H 4TT' 9 l < P'»k < l *^Rt C'lWC^ I ^®IT %'®r^r' 9 f i T, Rx’S^'f ^.^JlR 

< lf?pr^j|R4 ’i^R’S^FTT rrr to 4PH^iw«i ■srT'ffw «n»t«p ^rsprrT 
■mhlcifl $Cik5 i 

S <~-fj 4 >)Ii/Qh!i fbfsklSi&t 





i.o'b 9 tt^ y Tvj*ljlWfl 

Functions of Statistics 

C®Ft *T(F|T ®f «iyi«(ih ®®^ ®«T «lf^'s|JlW5t 2FFT ®T5f I Rfajj *l1?PR*hlfai'HC'to 

CFWT ^TSJSef fatSFr^f®^ <f»hf<tnk '^Ic'lliH ®® ^T: 

®«F (Data Collection): sFFT ®IW ®pt ®'*fT ^T ^MPJ I 

9 t^ 7 r^ihftl’lc.Hfl 'SIT®', ® S IT ’tf^R^strnFRf W® <Pl£>ln|q | (.<!«$ ®^}f|® 
®E®5?r c®ft £t®t® ^T-spfS' ®ti<pc s i v i<i<i’oTco t^c^h s ^ e ra <mc® 

' 9 tf%3T^at3t s T ®3*f ®?T I '®T^ sRWlfsf Sc^rC'fT^ ^TfC®f C3Pf W!t, Tr^FSt 'S 

R®r©l*l c<J'asll»i<P *1 qifsc© ®®II ®?(T ®Ti^Fr I 

®«lj 2tfo‘^l<wT (Organisation of Data):®^?!® ®sfT «lfia>*il<M e f ®?lt^ ®*T ‘ s lf% 3 TvFtTt^t?r 
'ac^l’tilc^ *ft‘ s T I ^ *TTC B t TTs’jfl® ®t?tra ^RSfT C®FT aJ®Ff ®*T-3I# ®1R5 f®*tT ®T 
*Jlbl$ <pc<l'S <FT*fT W 'FK vgq-ispfD ®JI<PC®1 ®t 7RJ"IPFT <P«ll ®?T I v£| \5c*fC*lT ®®tl J l"*f s f 
7T5T5?r^Fr ->1 l^iBf J 1i‘ p j c f ■ > ll$® 'S fF^T l®*ll ^tiT *T^T <JNC® 3C*1 I 

®«F ^f^PFt (Data Presentation): ®®F « sj^RTTWC't? 9 tf?Pr°*tTT^Fr '©^stilci* 

©s|*l *ff*T ®®T %*|^f*FT I *tt‘ s T '5 5 T <P«'SSC c ll ^TPfRFT (Frf*|tF «iyilts ®®F a4®lt*fa stQwiI I 
^ *trc*t ®*F >i\«< ®r®rsfH M*ity >i5j.(£<i cst^N^'f, ’rfitftwr, ft#® fesr ^®jrfF 
< 1^?f®? 'srt^tw ^iW-TFr 3 sjh^ ®it®iw ®^t i 

®«*Fl%*W (Data analysis): 4 ‘tTF’T^M^lfa'A *faf® cw C®#® 

2t®®l®T, Pl'3l<l, ^ foal's I, •>Jpl«T©l, 7 T\C?R', fF®^®f t®tlfF? ®M 3 T5T5T >3 

®°f^3 ®rt®R3 Wt ®® ®?r i 

®TFt3T £FfK (Interpretation): ^T^jfl® ®Wt?j Pi^lw steW? C®M ®tNJT «FfFT ®*T 
*rf?pr?«lTr% si^i^io-m ww ifN i 4 ^fR’t ftMtoC’tt ^tFrrcsr s(T$ wtw 
^TFfiT sFfFT ®?T (?t^ ^TFfTf Pt^l« 45^ ®0" ®fR® I 

i.O'l ,*3®<l < t>, ^T51$f^ 'G 

Variable, Constant, Population & Sample 

■5®T^: W® ®wt ifl'SFT ^IT ®tl^, ®T ' s i5^T C®^ 1®^ 1®^ ^TFT 5t3*r ®C?f 

I ®Ffk (FT ^T®^ M*t% TRSt® ®T ®sfT%‘tit (<jF»s) ^®® -i ■'tf^rT'T *1® 

«R® ■’lf^f®® ®?T ®R® &ri<p ®C«T I C^FFt— ' s Tt^jC®^ ®?PT, '3 i s?*i, '5»©l ^®nfF ®®T® I 
b*1®t® 7 TT*fT? c l® x, y, Z 2(®r*f ®?TT ®¥ I 
tStbvMjfii*!* ‘’ifipfViJt'f 





, ®C v ll«l (R <Rf*t^I 'S*l)Rc,‘*'R ' > I<P S 1 ^<K<P i3<P$ «ll(.4 '^pfK R v lR<<Fi\s '^<T^I<J ®tl(.<P 'S|(.<P 

,*jRR I '=M»iiN»lc<« <R R5R? R^R R £<ll“!^s ^Riheoyt RF»jRi*f ®?T R I 

'5( s Jt^ ^sRRR R OTt*TC»R <1 R«iRp 4) ®¥ R, i£|R^ RtR, CR ^PlfcjW ,3RR 

r*t i cw- r®, r 'S Rs-Rttra «ii?i > c«ni RtRt r'sjiR i a*<5 4c<p 

RRRt® a, b. c RR 8tRT*t RR RT l 

RsRR (Population): CRT*T 4Rfi> *lft’RS e r R *Nt<r*n u f jjRR^ fRf foftcSm RpfRtH' 

w ^rsrf&cR rsiRr R s v iiR“i <t«n 1 rtsIcr*) ■^HI'tM’SCRcr 

TrsrsftR^ ^rr rtT ^ i 

OTT: CRH G3 !> ?1<K‘«'M RZFCH R5 W( ^l^l^ilw && Gj^lRC^M ^liSOt^ <7T& RR 
i£J<qs(T5 3T5T5tR | 'q|^ C2f^l < PC i l‘«l 2lc.'®)<P ®I>£ 1 !>. ^cR ■'laRcR*! >9R 'SrIE 'IW) R i2<P<P I 
•TspT (Sample): CRR RSRCR3 4R R RRtf*TR fa-ftim RR ^R RC® k)RR'j<pI^ 1 RtR 
R<T| &»i RR R?T ®RT ^ PAIR'S R^lfikRR HJR RR I R*fK HJR RR RStRRsT 
elfaftprjxpl?] R RRSfCR?! CRH C^Plfe!) ^PlRcR RW® RT I RH «KS»f'fi 
«tf®fi> R*ic<P lyil* RR RRffr RRRR5T I 

CRH— (RH C2]Fl4C' ; M 100 ®H <?IW3 *t® '5t»«l ’ifavilC'l? RR WR3RT RR CRR 
2)FsRR j<pI?I 10 ®i*i sk «iPllk wr PnM <wl RR i 4RH 10 wt®hrrrjr i 

i.obr 

Types of variable 
WR ^ SfRH I RR- 

i . tHR&R t>cr<p | RRtR®R &ffi<p/vjR»i|c|<i|i><p oq<p i 

^R^fJlRSR ® s lR/’iPi»)MRi>R & a i , P ^ £(RR RR- 
(i) Rfefl htr i (ii) ®rr i 

i.o«e ^HIdR 'S Hv^fJtRtER 

Qualitative & Quantitative Variable 
® e RtW (Qualitative variable): 

<r 'STRsiPtr < iRR‘ 9 t ^rr w ^nr r R®fK R^^<rRr «r^r*t rr rr r f®¥ <rr 
^f*ltSj?f F«r<3CS CJ^tt Rrst’t ^R R¥ i>IC4 « s fRF4 RT4 RR I CRR- C't'fT, RUR^t, SR, 
T‘“p's|, Rf ^®TtPf C<iPlc^l^ RTR ®-HId<p RTR I faf»s| ®'C E t?f f»R3CO a^)Pc*t 
<piSTRT fi'o'a* RR RTT ^ Cff*Ttsc c 'ilc < P 'SR2f'^t (category) RTT ®TT i ^ 

RRRftWR^ ®tT i 

J)<pIj wiifQfi/f fefsrjh 3! «£/**/*// 



st€ftro TOTT 


’tfTOT'tTO^ / *R*tTOTO> TO^> (Quantitative variable): 

<pt o«u<m '5rRQf% ^if^ror sw^tr tot to ^t^tto sw*f tot To' stc^ ’tfroM 

<tlb<F PTO> TOT I v lf<1lll c f <llo<P TO^ CTOTOTO, <3TO, Sco^l ^sjlft I 

i.^o Rfc^si 'S 

Discrete & Continous Variable 

ftfe** '5®T^: CT (.<m «1 TO Rlw?jj *J 5 fK ’JTO* ’JTO* TO' 5tTO TOcs ’TO 's|C<f> f<ifte;s| TO^ 
TOT I ww?i 'sjpt TO sfTO^tTOT (countable) Rfotj PTO <7T 

TOTTOTT TO 5 ! (7f TOTT TOTf TOT TO I Rlw?^ TOCTO TOTTOTf TOT?TTO ’I £ br°' : tIT 
TO I CTO i T-C^T»T ’j&M -5 % (. c 1?l TO^tTt, ’TiTOTCTO TO 3 !! I 

5TO»: C*T TO^T CTOT ’lf?I 3 TCTO (Range) C*r CTO TO TOT TOTO 

*TO slc<P «lf<lfejj TOT I 'aiRfosj 'PTCTO TO'8C e llC<P fafi*s| 0«U<P TOTOTTT TO' 
TTOT TOT TO •Tt I CTOT- SCO's!, -3TO ^SltfT I 

i.** ’if^TW 

Measurement 

^ffroT'T'f: fTOff?r$' fro^r '5^pT?rt ctot tt *iMic,<p tottt tt s|'sl < ? toi sj^h <p<ii c<p 

^tfTOTOTOTTO I 

foaslFi*? <PiMc < 5C'i<i TO5, “■'if^TOTOr TOTT CTO Pi«»(lyilw TO TT <io«ilcs TOTOf TOf' 
asMeasurement is the assignment of numbers to objects or events according to rules.” 
CTOT-TOfi^ ‘IRW 1 ^TO ’J&T? TO^‘ s *tTT, Scbil, faTO, '3TO ^STtfT TOt TfTOT’T TOT TO I ^TTO 
*$13 TOTlt, Sco'S I, frotT, 'STO ^sjlfir ?)csiCTO TO TfTOTTO I 

c^t 'Q <#5rm cw sl<ph(.«n 

Scale of Measurement & Types of Scale of Measurement 
■'TfroTO CTO: 

CT fasslft^ IrotTO TOTOT CTO M*l%, TO TT «io*ilt,<p TOTOT TOT*T TOT TO, WfTO 
CTO TOT I *TOT TOStsTCT TOT TOT, C*ICTO ^f*fBr TTOT TT Tf?lTOf TOC* 
S*IC4 CTOT TOftt *TO*f ^TfTO TOT TOT TO I '’ifTOMCTO TTOt TO TOT TOT 
TO s|(.<P v lRwl v H CTO TO^T I CTO^T- ^CTO TOTCTO TOPT ^CTO Sco's | 

5 1 iq^TOr CTO TOTO TOT TOTCW l icS'bV ^TOT Stevens CTOTO %TO fSfe 

''ifTOT'TOW TOsTC^T «T«T TO^CTO- 

b. *il»Kj.o<p CTO (Nominal scale) T?Ftw CTO (Ordinal scale) 

«. CTO (Interval scale) 8. ^TT* 3jppr cro (Ratio scale) 





io RtRjft4 v tfiRs?tIlR-SWR *|3f 

i) RtsPJj^ CR®Ts CR RfRRm v l'3tf'3t'S '*T4f& RW RT C2f%^F life's <Ml< SfRI iaR>fc RRRlT 
Wl? 4W s’^k.'p CSl^tRR'f RRT RR 'slc<p (.'w (Nominal scale) ROT I ^ 

(2f%f ^jRRHSfRR RWI OR C<J“M 4 <pFt 4 C*t£4 fsr*T ®tlC4 ^Rs Cff^tSOTT RR’RR RSH*ftR 
rr i rIrrirr RstfsOT stt$ sri C4t*r RifRfs4 sjfitFRt (c^rr^t, RtiiiR, s c t, st*t) 
<imi*! 4Rt rr R i crrr-crRr risitrtotr R 54 rrr, RflR rrr, RTflR Rfe° 43R, 
t^N^l OTt^R *RR, f^R, f*W R'sjlfa 3OT •hN^ixp C'4C £ 1fl 'SllRflR I 

R) i33R4 ^^54 C$® T: CR •'if^TSTT ‘ S 1 5 T *| Rifats 4a<pSf«T R3, RI% RT '<U>*lk4 CRffr CRt4 RS RT 

RS CROT CRTS' ia*»ilyilw clerk'll RR alt4 C^T (Ordinal scale) ROT I ^ 

RfRRTRR «!^r*c 1 '* SRI C4H Rlffifs4 sjfziRT (CRTR; fRCRPT s*f, StR) 4RT 

rr ^rt i crr*t-0t$ ^w-si r»l<3c« ristotr crpt rr R^j’cs 4 rt rcb§ RfRRtR I 

'SRTOT ■'l C<ii» RRR SRS s?kR5 STRST '3( < 3^k*i RT iRs 3FfR4, RR -»1 C<T| w? RRR Sit'S eliqfD 
RR° ^f»i<P «hrI*i -MW I 'SlwTCR 4R RCRR SR, SR RCRR SR, ^STtft I Self's <p '=l < rRl 
3FfR4 ?JR4 Wra ^RTRRR I 

S) R3fe ^(>4 / C5f^t ^P54 C^®T: Rfc CRRR ^f*R^R I'sfot's ^SRSf^TR RCRI RPRRTCR <[% 

RfsqfVs RF SCR ^jRT RIrRTOTR SRI CR CR^t <n<isls 4RT RR »l c<P <nl(S- > jt?<p RT 
■JJR4 C^T ■tOT I iSkS Stfsft? i£|<p<p S|R ^tisRf S R«IS iX |44 CRC4 ^i>iH < n<l<ik‘1 RIC4 I 
RTCRtfRFR CiJ^ r»R34 CSOTR 'SRlRRH I sNvbl fl'S»cl < 1' v lRn| < t, ’tfl^R C5tfs° 
»R?t, CJpft f»l^4 CSC^R ^TR3*t I ^ ^RifjTFF s|rS WI? (TTf^t, PlCiiR, 

^ttf®|jS4 S}fa>ii| 'qlwl’t 4^T ^IR I f4¥ '8®! S St^t Stf^RTT 'ailwl’t WT RTF *tt I 

8) ^ns ^154 c^»t: (R < 1%tT <, R «|^t fist's C^ttf^R • s> tf?IRT' s, k4 SRT«t Rt '^R^f 

v ll^i|| c f 4R SR RTW '{ 8 i*hI 4R ’SRTRT v lQill 9 T 4^T slt<P T 5f^ 9 tlS' ^54 

CW ROT I ^ CSOT ^*11C4 *R5T SRI *Rt RTT I SRI OTOT RRRRRTOT T ^TJOT RJtSRt 
4T^1I Fs«P '5TR sRTf 4ROT RTf? I SSR, >5co's| ^4) I Ft '5^ Rt^RTS ^54 CSOTR 
Sil^R I iitCS ii)44 C®k4 i94tRR RW Rt RIR*(R RRtR RTOT I ^ sjf^FRt s|tS 
SRlR^lR i§RR RR SROTR >l|Rfs<p stfsRJT (CRT^t, Rtol^t, SR, SfR) 4TCRTR RRt RR I 

i.i'S Sl^olCR^ ^I^ft 'Q 

Concepts and Uses of Symbols 

4tSRt, ^41^ FR4 i£|4TfR4 RtR •sRR RkR I Rf»j| Rf?RsRltR R^Fs ^tRRRR RRR ^ 
RIRSOTR CRTRROT S SRRR R'-ftti^i SfRRR R^S I ^RTOT CRT s t4ROT ^4^ fe*R 
£( Sum mat ion) i£|R^ 8R4ROT ^R# fRt*R f&^ n (Product) ^R RRTtRI 
RXfa'&titR 2t4T*f 4RT RR I iRCif R c blM RS ROTR RP^R fRRRT (Sigma) 2 ® ^ 
(Pie) FI ^R RIRRR RsfsRR ^RRRCRR RTRIOT ^R^rRR 4Rt RR I 
<j>jiiiQ,nii (ifcr vH SRW4 



« Rf«*j St^teRI sn^lT 




W#, c^H x »sRf n ?F°*tw ^rsil^w xi, X2, , x n . 

(i) 0$) x ^ ^K»Fn?r ?reft, xi + x 2 + X3 + + x n - y x , 


^'’ttPT, y x t & ^ ^ (Summatioin) x, C*T*tTW i = 1 n ’W® 1 i 

i=i 

<«il W ^ilfV^ (Suffix) l y x, ■'ifi^e® y x, y x OT^tt ~33~ I 

(*f) o<n<p x ^<r ^raft, x 2 + x 2 +x| H hx 2 = 7> 2 

(*f) ^s^aR^fst^, x ^ ^n*raxFTt?r k ^ *4 it a* ^rafl, 

xf + Xj + X3 H |-X* = y xf 

(ii) x ^RSFTf? ««PF*T, X1.X2.X3 X n = ]~[ x. 

]""[ x * 1 ®T ^tr srstt (Product) Xj C*rstn?t i = 1 n *T*f® 1 n ^ *T®t 
(Capital Pi). 


i) ^ ax, = a^T x, 

ii) ^ ( ax t + b) = g~y x, + nb 

iii) y] (ax, — b) = a^ x, — 

iv) (ax, + Zj + c) = a^ x, + nb + nc 

v) (ax, —b—c) = a^ x, — rc(6 + c) 


$ »uW/5« yf&rvtTKr 



W ' s fT s d^ < ^ 5 ^trl i T-2W^r «|ar 


vi) ^ abx i = ab ^ x, 


vii) ^ (ax/ + bx t +c) = x/ + 6^x, + «c 


ii) ^ (ax/ — £x, — a) = a^ x/ — x, — nc 


ix) X ( X i + X ) = Z x * + Z x 


x) (ax, + by t + c) = aZ x, + v, - 


xi) z ( ax * + b yt) = a Z x - + *Z ^ 


xii ) Z Z < x * + y? = w Z x * +w Z >v 


xiii ) Z Z *tyj = (Z x iXZ yy> 


xiv) Z( x * _c ) = Z x * ■ 


xv) (ax,. — by = « 2 Z x * 2 — ^ a ^Z x * + 


xvi) 'Yj y{x t - c) 2 = ^ f t x 2 - 2 f$i +Nc 2 ; C^ftT?T c =N 


xvii) & =2X+Z5>* 







i) 

• gffl'f: 'srw ^T^-x ^ n ?r°*fw 'srppr^ xi, X2 x n a i 

.\x, + x 2 + + x„ = ]Tx, 

L. H. S= 2>x, 

= ax, +ax 2 + hax„ 

= a(x, +x 2 H \-x n ) 

= 4 x - 

= R.H.S 

••• T ax , = o±x, («wf fa) 

(ii) £(ax,+&) = a£x,+rt& 

sfsrff: 'srw^f?! , x- 3 * n xj, X2 x„ a^b i 

.*. X, + x 2 + + X„ = ^ X, 

L.H.S = ^ (ax, +b) 

= (ax, + b)+(ax 2 +b)+ + (ax„ +b ) 


= (ax, +ax 2 + +ax n )+(b + b + +b ) 

= a(x, +x 2 + +x n )+nb 

= a^ j x j + nb 


= R.H.S 

^(ax t +b)= a^x t +nb (£(»#1'©) 


yfesii&jPr 



"sTwifsp^ <it^<FH-€Wsr «iiff 


>8 

(iii) £ ( ox , ~ b ) = a Tj x i~ nb 

SfsrW: X 11 aiM>|aJ$ X], x 2 x„^a >3 b'^t^>a s ^ I 

.\x, + x 2 + + x„ = 2>, 

L.H.S = £(ax,-fc) 

= (ax l -b) + (ax 2 -b) + +(ax n - b ) 

= (ax,+ax 2 + + ax n )-(b + b + +b ) 

= a(x,+x 2 + + x n )-nb 

- a^x, - nb 
= R.H.S 

]T(ax, -b)= a^x, - nb (fiTsTlf*^) 

(iv) (ax, +b + c)= a^x, +nb + nc 

sf^TH: , src i T ^f?T, x-<4<T n ilh>l^ Xj x n a,b 'Q c r®»ilTJ I 

•\ X, +Xj + + x„ = ]T Xj 

L.H.S = (ax, + b + c) 

= (aXj +b + c) + (ax 2 +Z> + c) + + (ax n +b+c) 

= (ax, +ax 2 + + ax n )+(b+b+ +fe)+(c+c+ +a) 

= a(x,+x 2 + +x n ) + nb+nc 

= a^x, +nb + nc 
= R.H.S 

.•. ^(ax, +b + c)= a^x, +nb + nc (s)inf*M) 


-i??# 4y/v0»M P&fstlUn 





*<t 

(v) ^(ax l -b-c)= a£xi -n(b+c) 

sfsiN: <p1a, C^R n ?T??l)<p »ih^>i 5 x l ,x 1 x n a,b 'S c Fs»ifi> I 

.\x, + x 2 + + x n = ^ ]x j 

L.H.S = ]T (ax j -b-c) 

= (ax, -b-c)+(ax 2 -b-c) + +(ax M - b-c) 

= (ax,+ax^ + +ax n )-(b+b+ +b)-(c+c+ +c) 

= a(x t +x 2 + +x H )-nb-nc 

= a ^ x t - n(b + c) 

= R.H.S 

'Y J {ax i -b-c)= a x ( - n(b +c) (stsrlf'fa) 

(vi) Tj abx ,= ab i x , 

sW'fs *«.*( <pR, (.< ph c?«i<p x-iSfa n jq, x, jt^^a « i 

ax, + x 2 + +x n - ^Tx, 

L.H.S = ^abx, 

= abx i + abx 2 + + abx n 

= ab(x 1 +x 2 + +x n ) 

= abf j x I = R.H.S 

.\ ^ abx t = ab^x t (sfsnf'T®) 


yfesii&jPr 



wjfw «laf 


(vii) (ax* + bx t +c)= a]T x* + b x, + «c 

£f*lH: C^H 0 * 1 ^ x-^ n ^Tv 1 *^ ^r®H<a»c»i x l ,x 2 x n ^ a,b « 

c find’ ifw i 

.'. x, +x 2 + + x n = £x, 

:. x * + x 2 2 + +x n 2 = ^x* 

L.H.S =]T (ax:, 2 +bx, +c) 

= (ax 2 + bx x + c) + (ax 2 + bx 2 + c) + + (ax 2 n + bx n + c ) 

= (ax 2 + ax* + + ax n *)+(bx l +bx 2 + + bx n )+(c+c + + c) 

= a(x * + x* + +x n 2 ) + fe(Xj +x 2 + + x n ) + nc 

= aj',x* +bj'^x i +nc =R.H.S 

^ (ax* + bx t + c) = a ^ x ( 2 + b x t + nc (£ftlf®lw) 

(viii) ^(ax* - bx t -c)= a ^ x; 2 - b^ x t - nc 

€T*rH: 'sw x-^? n 3T^ 'srR^Psj? .x^, x 2 x n a,b 8 c 

f%»# ifw i 

/.Xj + X 2 + + x n = £x, 

/. X, 2 +X 2 2 + + X* = j^X, 2 

;*1 

L.H.S = ^(ax, 2 - bx t - c ) 

— (ax 2 - bx 1 - c) + (ax 2 2 -bx 2 -c) + 

= (ax* + ax* + + ax * ) - (bx 1 + 6x 2 + 

WlllQilt'l 2RSt*fct 


+(ax n * -bx n -c) 

,+ £>x n )-(c+c+ + c) 





= a(x 2 +x 2 + +x b 2 )-6(Xj + x 2 + +x n ) — nc 

= aj^x* -bj^X'-nc 
= R.H.S 

^ (ax, 2 - bx, - c) - a ^ x 2 - b ^ x, - nc (stsnfcf 1 ®) 

(ix) +y,)= +|>, 

SfSTK: C#!W.r-fl n 7 r°' 8 )W x,,Xj x n W3 1 v-^ 


n '5lt i Pr^5 y lt y 2 ,y n 

.*. x, + x 2 + + x n = Z x, 

•*• y\ + yi+ + y„ =Z>’ 


L.H.S =£(*+>;,) 

= (Xi+>; 1 ) + (x 2 +>’ 2 ) + +(x„ +y n ) 

=(x 1 +x 2 + +**)+0> 1 +y 2 + +y n ) 

m t* + £* 

= R.H.S 

••• i>, + yJ = ± x < +i> 


^fftpr&jpr 



^rrclsRr ’il^i^tTPr-sw^r «iar 


ibr 

(x) ^ (ax, + by+c) = a^ x, + b'^y l +nc 

sfsrH: '5TC 5 T C^H x-^ n *iI*m*j.r x l ,x 2 j^»arct '^■'1^ 

n y t ,y 2 y n a, b, c fo*ifi> 3*W i 

/.x, +x 2 + + x„ = £*, 

•'■y l +y 2 + +y„ = 2>, 

L.H.S = ^ (ax, + by, +a) 

j-i 

= (ax,+iy, + c) + (ax 2 +by 2 +c) + . + (ax„ +by n +c ) 

= ( ax l +ax 2 + + ax n )+(iy t + by 2 + + by n )+(c+c + +c) 

= a(x t +x 2 + + x„)+b(y 1 +y 2 + +y n ) + nc 

= a^x j +b'^y j +nc 
= R.H.S 

^](ax, +by t +c) = a]Tx, +b^y t +nc (€t*nf®t^) 


(xi) J1 ( ax . + b y, )= % + b iy 

sfsrW: '3TW C^H x-^<f n ^T? 8 ^ 'sn^Prsj? x;,x 2 x n TS t' 9 fa 3 ;-^ n 


^Ts^fw ?im3^ y,,y 2 y n a « b ^ 1 

.\Xj +x 2 + + x„ = £x, 

•’■yi+yi + + yn=iy 





« Rl«si *rra°TT 




L.H. S = ( ax t + by t ) 

= {ax i +by l )+{ax l +by 3 ) + +(ax n +by n ) 

— (ax l +ax l + + ax n )+(by l +by 2 + + by n ) 

= ^(^+^2+ +x n ) + b(y l +y 1 + „...+y n ) 

= R.H.S 

£( aX'+by ,) = o^ j x l +b'£ j y l (sfsrtf'Fs) 


( xii > ZZta +y J )="£*,+’"£y J 

Sfsrff: x ^ m Jt m y 


«OT n y t ,y 2 y n 

:. x,+x 2 + + *m = Z x ' 

••• yi+y 2 + + y»=£yj 

LUS.= ££(x i+yj ) 


= Z{(^,+>’i)+(^+>’ 2 ) + +(x,+y n )} 

= Xfe+*,+ +x,)+(y l +y 1 + +>>„)} 

= z( wx .+i>,) 

= +£yj j+ ^x 2 +£yj j+ + ^ x m +£yj j 

= («x x + nx 2 + + « x ™ ) -^ Z y j + Z yj + + Z yj 









= M(Xj+JCj+ + x m) + m '^ i y j 

= +m y £y J 

= RJfS 

••• £i>, + ^ y ) =n^ x t + w^yj (fllfo*) 

i=l J=l J=1 Jrn 1 

< IiU ) ££*^=(|>.|2 >j) 

£fSfH: C^T»T 0«1<P x ^ m jc 15 .x 2 Jt„ 

y ^?T n 5rt*PP{? 

y^y 2 y n 

:. x, + x 2 + + X m = X X i 

■■• V1 + J2+ +J , « = Z>; 

LUS. = ±±x, yj 

= 1^)+^)+ +ta,)} 

= jC&Oi +^2 + +y*')} 



- yp.yyp.y- ■+(*.$*) 

~~ (*, + *2 + + x m y£ d y J 

"GH£0 

= RJIS 
■■■ 

1 0^0 liferUM 


'5r 9 fa i>«i<p 


(«wPte) 





(xiv) jr iXi -c)=£ Xl - n c 

£f*TW: iJW <pfa, (.4H x-i£RI n , x 2 x n C ,3*^4 I 

.\X t + X 2 + + x n =S X . 

L.H.S = Z(*. -c ) 

= (x,-c)+(x 2 -c)+ +(x n -c ) 

= (Xj+X 2 + +x n )-(c + c + + c) 

= a^T x, - nc 
= R.H.S 

•■• Z ( x i - c) = a£ X, - nc 

(xv) £ (ax, -b) 2 = a 2 '^x 2 - 2 ab^ x, + kb 2 

sfsrM: '5TW <pf?i, (.4M t>«i<p x-^ k Xj,x 2 x^. *93^ a 'S b ‘jp i 

.-.Xj +x 2 + + x k = £x, 

.■. X 2 + X 2 j + + X* = 2 x , 2 

L H S = £(ax, -bf 
= ^{a 2 x 2 -2abx l + b 2 ) 

= ( a 2 x 2 - 2abx k + b 2 ) + (a 2 x 2 - 2 abx t + b 2 ) + + ( a 2 x 2 - 2 abx k + b 2 ) 

= (a 2 x 1 2 +a 1 x 2 2 + + a 2 x t 2 )-2a6(x 1 +Xj + + x k ) + (p 2 +b 2 + + b 2 ) 

= a 2 (x, 2 + x 2 2 + + x 2 ) - 2 ab£ x, + kb 2 

= er 2 ^x, 2 -2 ab^x, +kb 2 

^(ax, - b ) 2 = a 2 ^x 2 -2ab'£x l +kb 2 (zia#1'i>) 







(xvi) ± fl te^*?=±ffr*-2c±f A +l&>l 

CSNlPTcap^^ £ft=M 

8t s n°T: i ic.*'i <i»R, C4M x-'fffl k ' 7 r°^i4" 5 rf i T 7 r5^ x v x 2 x k <iIc,t*i 5 1 c f 7 r^tTt 

^T®lli40i f k ,f 2 , f k = N ^4° c ^4f5' l 3 5 44 I 

l.h.s= zm-<? 

i= 1 

= 'Zft( x ‘ 2 ~ 2cx > +<?2 ) 

1=1 

= 'Z(f i x l 1 -2cf i x i +c 2 f i ) 

= (/jx, 2 - 2cf 1 x 1 + c 2 /,)+ (j 2 x 2 -lcf 2 x 2 + c 2 / 2 )+ + (f k x k -2cf k x k + c 2 f k ) 

=(/i^+/ 2 V + *-"+/A )-2c^ + / 2 f, + ■+/a)+c 2 (/ 1 +/j+‘ + /») 

= z /x 2 - 2c z fa + c2 z / 

= ZA 2 - 2 c Za + ^ 2 

= R.H.S. ' =1 (fiffoe) 

(xvii>«m^OT, ^Z X 'J =Z X < 2+ ZZ^ 

etSTM - : 'SHTT^ft, C4t 1 T'PT4'^-^?r n ^T^IW *lh->1\R X 1 ,X 2 x n 

'i>J <•>•, i .v. • +x,y 

= 0^ +X 2 + + X H )(.*: i + X 2 + + * B ) 


+ x 2 x 1 +X 2 + + x 2 x n 

+ 

+ x n x l + x n x 2 + + x n 

=(x 2 + x 2 + + x n 2 ) + ( x k x 2 + + + X 2 X x 

+ + X 2 X n + + .X^ + X n X 2 + + •*„.£„_! ) 

=t*M 2 v, 

i=l i *j 

■■{±^J=±^ a +xz:^ 

wfaQilH fiifsiisicf zffiM 7 ! t 




DATA COLLECTION, SUMMARISATION & PRESENTATION 

*lfsPTFllK ®1<*f®S sfsrsr 9?FJ ;9 { c f ’IWFF 9 ! ~S7M v ff^is' 5 lTlf^<P isstf 44 I <Jl4ft4 

■ p ic ii <* ftc?i*m f»r<3 ?(,«ii "s^rr 4 ^Mi3 i 

®l*i?1'<tiM W 4sfr 4E*lt1w 3 'aift'Ij'S «ITE4 I 444*T ^csfra ®II4W 45 44 

wm ft>g£i spf& stiff i wr irw <ftf*i% 444 44 4¥ *n ^ ^sjt 

sifter® <P ft C.?i*i C U H %' 9 tFn^t •!¥ I ®l$ 5 T°' > j?t s ®lC*ITftr5' ®c,sll<l Wfc 7 f°'C*IT s H <P«, ®|C4 
4.ftF<3 4T4TFT 8t4H <Mlfl «?*1> 0Fa><ll<P?l e f <M| W I ^f& ^ 4SfI I 

^ ^**JT5T C*l7^ f*W^T— 

• 44 3 4t4?[ 0 <pI«k.» 1 i <i)Njl 4 *c® 444 l 

• gJtsrfsRf 44 ?ix§&54 *1^4 4fat <p?k.s 444 l 

• 2jTs(ft<p 44 7f?5)cs<i ’i^Fs’SFTt j jft4T 'S ^ftrtjt <mc® ‘ s 1l<ic < 5 1 

• 4*isft4 ®c v t) , a ^§4TSFTT 43141 <M(.® 444 I 

• 44ft<p 4FH4 i s?p^r 3 ^srr^wt ‘w® 444 i 

• 44^4 3 TTfSfjfsr^i 44 44 <|tnc® 4<1(. < 3 I 

• 44 gfFim^rsT 'S 9<P J ■?T c f5Tr <poc® 444 I 

• 4*i)fo<P 4C4 4*1 w ® <p® I 4141 <p<ic® 444 I 

• 44 ^' ! 1^M*i 3 44 %' ! f^r' s> fFra ^HtTr^FIT 4®fal <pot® 444 | 

• >3 C2jf't44i4 s 4 <: f4 sj^l-ac.®^ 4It4rr <Mt® 44*] I 

• ®lftl<p|<i^^Ki c f 3 ftf*s| 4°*! 4314T <M C * 444 1 

• 4T44T f444T 3 Stohosi -wt® 444 I 

• 4Pf°4T ft(,<5 < |(.»lfl 94 $> 3 S]«ll®A®l 4TI4T *M C® 44*] I 

• 4(441 ftc<i*K Z®fts 44 4f4 <t>4® 444 I 

• '5S)y %*1^M(. , 1 (Tfst 3 9^5 3 8 j(.«il , st^®l <J«u® 444 I 

• Fms '4401 ®’S(T % < t^r' 9 t i T ftfajj 9 1qi(®«i *hI»< 3 <MC® 9 tt^4 I 

• 416 3 9131 '•fFTf >3 <^4 ^rsrn^*! 4TNTt 4«)C* ‘®1I'*J W I 

• *rr*tT 3 S|iti4 ■i»ii(. < i(.*f?f s?p j) *3«ic® stifrCT i 





*8 

$,.oi 'fiStf 'Q 'VOC^ SH^OS^ 

Data and Types of Data 

^tj (Data): 

'STStT '5CB5 ^le^PI? <p!c>M'1 I c*IC<pM s tW^ c tR <Pk®! CWI '5T®' C4PT 

*t*HT 4£? ?T Rtf^PJPf ?»C? C? ^)I'sj<p -s lt%5Tr o f ?T <plt>l^l'l 4?T '5? ^sIc^P ^RfT ?^T I 
^(.'•f rwI '$^5' Re 4 !?' sjfsfis ^<pe<p<i ^i* jv iR>s 7 t°?tpjf 4 *fl? e tT i 

^}' 9 tf'?J'3 ??tT W I 
v5nl^<rf: 

C4Pf OSpTT? 44? 8lf^ ?PT ^,' 9 1l^e r l? 4t? R‘fel? 'Sptr ^ 05PT1? ^?e<P-si ?5Tf CRft4 *JPT 
^Hie^w %•?? C? ^■sliMI&'P (r^M ?f v lRM' 9 r ?>?T ^? ^»tT ?IP I 

4C?J? sf^us®? (Classification of Data): 

4RfK4 spi's: hr(iJ 'WU3 4?T ?T? I 41^ w.e-'ifl R»f^e'® l e<P t^leP «Pt 4?T 

?T? I ?5fT- 

4. 2tPff5r4'4si7 (Primary Data) 

4. ^T?tf44 w®rt (Secondary Data) 

f^C5( effort ^?Tt- 

4. £ri«lft4 4Rft (Primary Data): 

C? 4RtT e^Ri<p 'file'll ^Pfiw -> kiMR ^^•spe'l? ^rprpsr 4?T ole<p 
0T®riw 4?! ?e?r 1 1 $Rfr ^“4? 4?r? ■?? ?fp ’®ie® C4pr *tf??T°fRiT4 strata 4?T •? ~5e? 

^^4 ®tt 8 lR4 - '5RfT <e«i i 

i i 4)NQtiH 4c«u*<i W3Wie* '=i<j'<h4i51 ^TsnPf? ^itsf-^|i(iRt<p '4i<i'^i erhe* ^?hR 4e*r 
WlUt? R<ri> Re-s 'slew ^tsf-^i|»i|Ri<p 4?^f? Rf®s| , 3Rfi 4?T Re*i stf$ 
\sv|)(,<p gJTR|i>|<p TS^fy <q»i| | 

^ i C4pr 'le<i<i<p 'Rr^fFPTTO? 4Pf-?rPrffe4 4?"3f »tPes st? i 4*Pr ?fp »le<i<i<p ftes? Rs?.?t 
'$ t? R«j|R\i ?jfe? ■sipfiesr ^<imR f?4Ti>PT4pf? R<pt> Re* 4Rfy 4e? 4>e< 4?pf ipt 
S(Plfi|<P 1 

< ^TPoft? 5 ^Rfj (Secondary Data): 

c? ^it ^us ®je? sr^Tf^r®" ?t ^rjt 4?t ^i?rt C4i? 

0^1*1*11 rc* 4 ?t ■?? «ie<p ^sR<p ^ 5 ?! ?f < te?p^ '$Rp ??tt ■?? 1 



447 4*45 4xfa®m '8^47044 


i I 41X41 Or <44 '5147C4ft>4 i ' >lfijr* 8jf4454 ^ftlCul 4X 9 }ft4 014144? 447 fift4 4tf44? sj^HFt 
041*1 4?£5 I (^if^ TR^r 4t 47% 4f*f 07^ 447 4S450I4 0<.ill'4<. r f ?!% 04?T*l4l 5(14 447 4X05 
<PW ®<.<i 41 ?(.<! ' 5 Tt* ; J)fii<P 447 I 

$ I 4lX0tW*f 4(il>1X4715 *^Cill ^f4 ! 34T7ft4 ^IWt^ 4X345 fafssl 447 4X05 4Cil 4114 I 
(.4M > l(.<l i l<t> 41 4X/^f 0W I'srW 447 <)J<J^|i) <Pdil '»(,<! ^ *1(4 *14 41 4X'5lil 41 (.^ $51 
3<pfi5 4l*ul»i<P 447 I 

^..O^, 8fl5|l44» To'RfJ *l4lR> 

The Methods of Primary Data Collection 

sINlw 447 4°0£54 45f43MT 5t4l: 

(i) 44t4f4 «nl'S» , l'» 4*fc<i' i H' 

(ii) 41^14? 

(iii) 44*il<p|<fk 4147(4 '31*^4 1 *i 

(iv) ^1%" x>44 

(v) 4T44t?PF5 0^43 4X05 05tf4 

(vi) oJPiwki ^|vp|\5<p|?i 45^4 i 

fttjf SfMfsr^s 447 4^55 4#$WTr 4041 4?51 5C0T: 

(i) 4514% 47%04 4 44FiCi *1C<*I4 4T 'ilxPI4M4lifl <}%44«IC< 447 

71X45 4?(^4 l 'i|»|>l5iM4lifl 4l*fc*-K3 f4w ?§Wft4t?( 4TC4 41 4*14 4C5 41 
4<fc<JM>4 4?55 447 4X45 Wl I 3t4 4C5 14% 4t550t5 Sw“lT *jl4(.ii %W •>i$<p 
447 4X45 < Mt'3 4TC54 I 

(ii) 0C514? '4X144 H: C5 44 sifDei (.’•I'M SsiWlal 44»fl<p|llil 447 4X45 <MC® 514 4f 

4%4? ?§43 %44 4t 4T 4T 4CT 4(4 '54, C4 44 C4?(3 0MI4* 

'i|*i>l'+IWil 414 lOi 447 4X45 4*41 54 I 57%13 4f$4 e?fa« 4T 447 4^c,4 4f^44R4 
•3(444 3||c^n 344 4T 4xf?lt 4I%5 5%& 4f5fi>4 C4R 41%3 f44lt C4t4? 447 4X45 
44T 54 I C4FT C4?14 ^344t4t 4J%44 *j444T 51 C44TC4I44 45*4 «ic»i<p 444 ^T 
447 %S4 4TC544W415 '5?4t(53 4%44l5tSf$t?r5 1 5f47 4CiH4“ 0414 43513 55 I 
'4 r U'»k4 341 4T4, 3 05if4(4 «i‘j44h<PlH Ssimlslil f»l<PO 5£4 447 4X45 *4 5£3 
4t4 4t54Tt*l5 0474 ! 5*Tl3 4=141 C4t5 447 4X45 <K4*f 4ft3? 4(31** «lxpi5iH 4FT I 

(iii) 444TOft44747W'4x[ 3 T^: ^ 45^4 447 4X454lfl4C475f%‘4^4t4 ^4^4^14141 
14^4 wmMil 4TW 4I4*K 4(44 ^£|4X fsfS44l4fW4 4147C4 ^4 PlR<J4 <pw*i I 47144? 
?3)x(45iTt45 C.**XM (C444- 'ill 44 al) 1^1) ^ 45f4^4 447 4X45 44T 54 I 4^ 4^if4^4 
4^f4SI C4*f 45W, 414^)4, 4l^4^]fl ^4X 4 c I*h|<p|H 4f“l^i 5 441^ 5341 515s I 

J)<T’fj i*ji*if$,nii lif&Siei £t<pi m i*ii 



*fp)3l5fa v ll^>nosfIK-8W5r 


(iv) ■^1^1 <i IS^T: ^ ^fst'o ^Fsftft ^t »)hK»t ^sir 7T?5t5 W I 

^E?T ^sfj OT>T-*fPTT^ T'j'SflpR, WTJT < ll%f^%, ^fs)- >g 

vpfl'spr®*! f^facf fspoa ^r% »llO*PC'» ^®TT 5 R.^ ^T *Tt¥ I 

(v) ’®T^ S *lM*P® 8t*f 9 t3f ’I^F*: ^ 9 lq>fic« ? 1W^ c ff?f TS>*t?f ^ 5 i* v t^ 'S 

Tf^f srtpw Ma v&i<pc 4 iic s t S<hwt«i<i fa# ^liiwi ^?r i ^wtrsT sr?f‘ ! isrf& 
*J5*f ^c?f cw2r 9 tt^T*r i isir®' tppt •q ^?r i sfpfppf®' »is|»rs «j|t>l^ 's?t®k 

^sj^Rff if) v 1qiFsc.» "S’Stl *T?;Sp> w i 

(vi) tSfowH *P5ifa: ^)C 1 <P ^TSRT wft FsFsC'S ^ ’'ifa-'IW '^StT ^-Sfc ^Rlt^ 

wit dJfawM >il^K<PM ■’TOtfa sfETTfa W i vsrt'S’ ?pr?r « wi vfast i 
W <pvlM|'®1 »i|f®Fs ^3UT I 

^.OO 8TWfW ^5VJJ ^X$t^ ^T^f^S^Tf 'Q 

Merits and Demerits of Primary Data Collection. 

2|TSjfi<p TJT?tT '3 |^ j 1^M t'spiQ ^spfK T 5^9fJ^ ^"'iFs ^C® <p<il ‘5?T I sNw 'S’SlT ^Tv^lc^ 
WIT fa^ -awe? I ^C®TT— 

?rap# <jFs> , » 1\5 «i«Tw^ e f; 

*f. < TC?ft^ «iytstih; 

*1. sphMsTk 'srr*tycsr «iyts)iH; 

55. 'bl'P Hla*P® ®T^‘ ! 1*Zt ’l^iFs; 

t. lSf*lt*pl<.*l ^t|'ip|'«<p|<i ’I'^iFi I 
^P# 

(i) W»tT C?*f ^Fj<P -3 fasfltaPTT ^?T; 

(ii) <nFs>' , 1'®'»l(. < 5 W e f^Pfa’T? s II^T§'B?r "?l®l$ fa# ■^5" i 5’8(y ’fT'StrT ^IPT; 

(iii) 2)cal'ST(. r l '0|Fs(5'S» T 5^fT ^?JT *Tt?T; 

(iv) ^CSfT?T (fa^^kr®! WT ^T ^T?T; 

(v) G5fa «iyi'4iM (.'•'Kifl 'itfB' C^f*f I 

'OKlpfa: (i) iflt& ^PPT 'S <TT5T 

(ii) <nM<p «iyi«iih wm ’HF® sfctrT 5 ! <pal ^rpr •tt; 

(iii) T $^fT •W 9 P5 1 jt • s 1tc^; 

(iv) ^ ~$U> ,9 in3 l 



«T. *R?T*F 

(i) (£1^ 'S 

(ii) «qt ’HFsc* ^tsrt, 2pr 3 fai&pl ?«r 

(iii) ^ ’'taFsfiS <^r<p?l*i; 

(iv) svisfijc.^ c**t*m %Wrf^t; 

(v) '3 s Hlb<P WSfl 5 Ts‘5}^5 U) ^^ifvsfU ^ifw '2j5 c fCTT 5 tT l 
^[f^iff: (i) str^^jrsfr -n <q -n it <i fa »<i “Tt^T *TT3 ?(.» HI w; 

(ii) ?T% Wf 1 ®?T 8fal*l<FlH «lW4 ^TSRr ^j*T ’®«tl 8RtH ^t.'* "'ITC^; 

(iii) ^ «(yisiiht<p f?WT tutus' v IIm I 
*f. ’t'HWfk *TWtST 'ai^>i«hH: 

^rT: (i) ^ ■'lqiFsc.'s "smt ?Rst? -*m m-, 

(ii) <)M<F 'Siyl’tilWo CTO ^ "'Turfs' *t? ^pr^fW 5 ^; 

(iii) "^sit <ws ?snr ?*? *Wt; 

(iv) W7 ^4?<pl51 £R|]? «?F>«t»I 3 'oi'j^qilc,*^ Sc'ftT <ws ^?° 

Saonl’alt^ ^lc« < 1R^T I 

'5[>[f^it: (i) iqtfr ^rsy® 

(ii) W *ff WT WT ~$U5 ‘ s> ttC?r; 

(iii) «?»rlFs> W’W'ps C?f*r ^TRR | 

?. ^ifl? ^?T: 

^*fT: (i) ??? '3^sfc?f i r*irc 5 t?T; 

(ii ) ■'iMVfRRr 3 ■sKvpFt^f "Wi «ff'STlT Rt?; 

(iii) CWR '3H*lf3»< aR-NlSH l 

"SpgfW: (i) "3iMT W? *tR?; 

(ii) ^Fsc. 1 ® 'oici^ tot wi ^j*t? Pi®* <pc* ’$’*fr ?°st? <p*l w <j(. ff i ''iifal* 
“ ! JC^T' S J1% iVih 9 ft'S?iT ^rr?r •? i 
WR5 a||*<p® gfl^lW 3 T\$t? *l*tF»: 

^f^sjT: (i) ^ *lqiFsc® CTT*T 5 f c M<f>l*l fawIR^RT W *ff; 

(ii) »3'C® 3 RW ?ST e'tR 5 !'; 

(iii) T5«fT >3 fa^T ??; 

(iv) wn? c ? it < i^?i$i ?w <rat ?nr i 

®l»lfa<T: (i) siKfal^k® 4 sR?|?T?s?T ?t? ?T; 

(ii ) 2 RtH <wt'A *tR?; 

(iii ) «I!?P «PP 59 f#R? v H$>fa; 

(iv) ’ifac^F-T? WT «t^«irs^ ~5U5 ’Ift? i 
(4<pP <t>JivQilf*l fbf&r&H st+t-HI 





*tr 

~5. wJfowlM »ll'*pl'©<Pl<3 

^fw: (i) 4'c®' 

(ii) w 3 3TOWC*t 7 2ra(r <p^jc© ^ ’fwft C^f*f 3jft*i|®t>-i<p; 

(iii) C^ft «iyisiiHc’*PO£i ^ i 

(j ) ^g^tTSR c,bfat4l*i *it *ll < K t i fts^T <7T ^Hf^s *IT «II<pc«i ^ *|qiFsc® ’® ,8 fT 
4?IT *n?T *ff; 

(ii) »a w{ffa "S’sft ^ ^ I 

^.08 'srfaifw ^c^tBT t§s?t 

Source of Secondary Data 

TiW gpfpT®': Tjf& I W— 

St^tf*^ ^STT; 

-$. ^2f4lf i r3‘ $??r | 

4) gft>lf*F5 ^s?f: KlFs&k^ «5 i<t<I v H 3 ®lFiol«'i*il*i W»IT ^TOTT (.^TiFl<P nFl'l *131 ^T 

’Rre^ft w?r 'srr^rfsr^ < ’tft ? tfts' ^ i 'srrsjrfsr^ i s , sfT M'lfts 

fs*r sRSTf*^ 2tf%wt»r ^3^ *Tl¥ i 

* ’STtfsft 2}1%^f*T; 

* < lfabl«'Wl 5R3PM 

* ftt*fa 2tt%^vT I 

f<if«j| stf®w^ 's ^ftofsRs ’sew ^?r ftts ormiBsn 4sr 

(i) •o||*s'3t"|F® < P £|F®&H: l<if«jj '3|l«'3tlf»<p af%iK C^T 5 !*!': 'StlFi^ivSr, '3||®'3tlFs4 'Spf 

(IMF), ft*t <kk4, ^iWiFjxp 2pr ^Tv^r (ILO), "^PTr 3 ^ft ?iT$r 
(FAO), ft*J ^rgr ^rs^r (WHO) t'sflft ^nfw fk*# 3 siiFi>&ifa4 

slFiw'i C®k4 "sit^ i fij <p ^sfr 43T ^r i 

(ii) »W4l5l 2(F®&H: ^k'llwf C’T-^fW, *fT#T4 'llFs'l 4ft*t*T, ^pf WM, 
^iftr^sfTFT ^k?TT, f*W, ^sjlftw, 2pr, ^pf $i>slFr >1 a c -11*1C?l < st <lF«T<P ftrltt? c«k4 
■srtsfrfsr^ , $'sn' 4 ?it *nrr i 

(iii) ^fWWJnfl' s|Fs»h: W*fF??f4Tft ^Fp>I (7T3R; C5f*Tf ’itwf, ^v^TT^r*! ftsiH, 

foSftPMjM <K v fk'Sl*f*T, 3 TT i ff^ c t %Tt, ^TT®^, H C^5, WIT 5j|«*i C^tW, ^ ftspr 
~^tM\ W *R ?,'S)lFr 8lF®iki<i C®I C<P mfa<P 1 $’®IT 7 T“'St5 4?IT ^llil I 

(iv) *tt^ s tT Rl«si ? k^ s tt 0FoAl*i cwt: wt; % isi^r (BIDS), «(ft; 

(ISRT), ft 4 ^n?r ^ (BARI), ft*ft*m*ra ^r^ft 4ft*R t^rfft 

sjftttw? c*k43 •srMw 1 ®^! ^ks}^ m i 

iSfovivly'p offiprvtnffi 



TOT TO&S TOfeSTOt 8 ^T^PR 


(v) TOfaFt £|fe&H: RfejJ TOfatj! 8ffe&R CW STT?R, ffat, ife 3REF®, CFRS TOT 
■^srpf ^ ^aiGfe, Rfe^ srtoFr Jif^r© «t»fe stfe&nro s?m1*i cstr TOfitt 
ft«iwui tot to^R tot ^rr?r i 

(vi) Rfe^ *tar ’tfeTO ^ *fl3RR tosttr Rfejj srr tot cw i>i<pR* olRtl, 

(RctRR '5jJ|T fefTOR ^R, C*RR <|siR TOT, C^t^TT^TT ^®ilR SHIRTS' TOT ST CTO^ 
TOSTfsR TOT TO2R TOT ST¥ I 


s^fvbfD 'aifip^i ^T zlfeAli TOTO wiR?*! <pIw Rfefl TOT TOSR 8 TO^l'H TO3 STCS* I feu 

<xic k T'5i to ii’-is?, slf® c< 1*1 ®il<plw sri*T <pw *tt i ctojRiir 'StsRlfes' tott few tot tot i 

'®iC*i<P <><^liT) STfs^lCTO^ £l*'lFH r i oilii-otTO fTOTR '5NT TOT ^TOF ^5T 8RT*f <P<ll TOT «TT I 
' 3 K.* 1 (. < P«I ofesR ’ICTOR, ■ 9 tf§F® <)fs>(.TO ^IRT 8 TOfJ? ?,®jlFt 'alC’R TOT 8RT*T TOT TOT *Tt I 
3)TO '1*1 s C<P ^RlF‘R TOT TOT TOT 3R“ 2k<l'8t r iC<l(.S 3|TO (R7R ®^fT TO^R <M | 

\.o<t ^rftjl w « %iFwl 

The Importance and Limitations of Secondary Data. 

■STRlfsR ^st^fR R^ R><£ -<l»il<qi®l SRT ^icp8 ’iR-nlsRfR sTRTOR t^Ofl '5rfS>R<p ®(. ¥ U< 
©?p^r ^’iR-^R i TOR 3| t tot 'OK. r «p ?[*{TOt 8 ■^R»i)'cs 'Aii*t>!c<i ’fTsrrr ^rr?r i stnFr tosc.4 

TOTOR?R, Cif^faTO 8 TORRTO 'STfstTW Ffe*T '3il<Pl(.3 TOS'-H TOT TOT 3|4s <7 TO^IV® TOT 
C«IW TOjFr 7 f°'St? TO! TOT <(7i 3] "TOT <R*f R«<c<l ? tT TOT I 'SjfsTOR TO)R<P TOT 3|'5R <r 
3TR ^ETOJiR <RR *TT <RR ’lfTOTOltlRi<p *Rfe sRTtTR TOT TO?T STTR TO 4 TOT CTO Rs«Ri c«Jl Rl 
8 StTOCTOfT TOT I TOTfsR TOT TORTOT 8 f<C?l<(.'-f ^R*ft I 
■STWiFr ^®C«tR #STRWf: 

■sirtFr ^*tr '3K.*i<p5i ^rist^ <mi ct 8 3i?f Ri^ R>^ nfhtRwsr i c^tsr: 

(i) 3 H'j**|J*4|: 'SIC'K 1 TO7T f®») R?j ^5?T C«HR 3T8 3|^WtR'5IWT <R*f ■>l<Rq < tT8?lT^R I 

(ii) R'jRwMj^M 8T5R: CWlR^RR ®1R4 MFs^H R?PlRt C^tT^ ^®TT ^515 TO 

«ft^ I 3)5R \S(.wi)«| R»-Sl(.<l'’ll®l Olt'R I 

(iii) *1<W«M '0)'»l<: '3)C,*i < P ■<*!< R^iRr 5 5.0%<P <)(«> Rt 2 |F®^Ic*R 

t?lRll SttsffsR 1RT *ff8¥f TOT *tt I '^R'f %®?T St4R \59Tt ^5i?<PlHc«l 

«Wt“tR TOST fTOT STTOPTS CTO (RR ' ; sifsRT SRsR ^RtTOT I 

(iv) *1’HI'®'$: 3| ^ST <m*i<p ^TOT 9 tR 9 || stjB TO® 'TOS I 

(v) ’Rife: TO5R TOR -H^Fsc.® ■'5TO TO.SR TOT TOT R I 



W 5 #rr??RH-8pPr *taf 


Vo 

^.O'b sfMtw 'G ^n < 3 ?^ ^fl 

Primary and Secondary Data are Basically Same 
C 4 PT sttwira i 5 ri Trap# ^swra ^, 9 tfe^r c«R 4 <ra i svfi tr# ^rar w 8 jp #4 ^sr ^tt 
i 5 1c.<i*i<p 4f 5 lc, < 3<r : ll < pl51 2ff%&H ^ ^wR Re.#'! <pw stt® «p sr il < pc s 'w Pi^il’® # e f <pw*i i 

W5': < 1^ ^ fatSlfw ^sR 4l$«io*n) 4ra ^TC’PT ^T *J34 ^T sRspPtt ^‘Plcfl 2T4T*f 4«*i I «<MI<i 

^pt-s ^s^sr ^t ^rt <ratpt (?raT i 'arat c4T*r 4 sjfo&M f#p? 5 #^ c tra 4ic®t 
ora^lfl 40c«i <7f ®Mjc<p TjT*nl»i<p 7 ® , sfT ^Tt i 41^ gfratw ’S’sr 3 »ihtR<p \ac4ra trsr 
C 4t*r ’It#! *# i ^tjra < it#r ipr«tT *iPr i 

(PPPT: *rar *iT4 ^f*r 43 ■aipfnr^fft i ^%t 4 f?R ^fsr ^ratora ^srr 'sff# < #5iT s t 3 »iiRi4 
TT CT9 tf?P'$' ,; 5 v(j' (,^<pxi <pwcq *1 | ^ ''S’sR str«ffsra> ^S’SR | ■*# t£|<PC<M 4fsf4 wf# TJt^Tra *I'S<mI 
m 4 '®' 4 T 'STSMPTtr Bthc-a tR¥ I i£) cu'^j ^fst ■ 5 T^ C IPT¥ ^s^RPT '5U5 4 VR trsJ^ 
<PW*i, 4 SR ( 7 T 4 VR ^fsr ' 5 TS e fPTC?ra 4 R 5 TROifoo 4 T 5 9 R I <PT*tT oleue C 4 , ^#4 ’S’sR 

>3 s{fsffsr4 ^®tT <pl«rs ^4^ ^*11 1 



Necessity and Importance of Collecting Data 

4«R £tC?]B#Wf 3 

(.<wll Row 'kooHIfl *J 4 *T® ' 5 C p Tt 4 «R | \ 5 t^ ^sfT ' 3 )*r?]<p|<f | <#^#7^ 

Rc^Rra 41 cs? ’tRwRT ^Rraraw? strst ^srcx *Pk4*t ^r 7 t°'S? 4?it i <rt 

c4h ’ifsM^sbiRw ^yr-tilw Pi^lo> # c l4l'«f]c4 'aiyioiH Rowo itsr ^Ts# 40 w w 1 
^911 f^st^t 4C?T «iyi«lik*«l Rowo ^IMIT 8pfpt 3 Pi^|« 5j^«f 43f I 
sc v lra ft^s'i'sl 3 ^4Wt^ %' 9 l^ Pipilc^ ^iR^P'sl R«<i 1 

WSifra 5 tf#° , *lTPT <pc^J4. ^stt ^T?# 4^1 5l&\s I ^R<P 4«1I4«1 3 »i«1ll<IWO WTt 

■0»)Tt|»iR<p 15^(7 Tfogt^ 4-sJI 5R\s I 

^.OV 

Precautions of Secondary Data 

C 4 t*T '^TS.'^t ^T S)R> & I wo Tf°?|^)s 15^17 ^(.s (;tt <d<i^|^ <m| \s|t<p 'Sft*ijR<p ^sfT <tw I 

■siRnfiraf ^tpfra -*iw 4 sjm 7^3 ^ f 4 f ^tsrtwst ?rc?kw 1 ^svfr ora^N 4 <ic* 

TrsftR ^pft 1 

(i) ^c«t*lj: %p«k*ira TfK?r T 7 »stf%- irausf •sTTortw ’s^r tt?^ 4 ot« w 1 

^rraP(4lftC4 ''TO 8jT®lf5f4 \5«I7 TR#4lfte %tPT*lT 3 ' i $ra SwfT '44^ f4RT I 

Soovfitw^ 



(ii) H C*f“3T: WifW ^TT 5j|v(fan<js WSfy 

«iyi still CWT 3)^ 'S^rnzr 1& ’SVfT <u<5Rh ^ I 
(iil) '®C V JTS < Pl*l < Pll3® I: sjtsffsr^ 'Q vtt*jt1w '®cMj<I ' 5 fW WS? <li < l*fr s T ^ C^r 3C«1 
^jatM ^TT B T^ 3UC® ”=117^ I ' i 5I^ 4 stfsflw '5’®fy S£i> ^IPtyfsr^ ®'«ty 

^T \5fbNft *t¥ I 

(iv) '®WJ?T ^^<P! 2tt®J(*i<p ^sjy C^r 3 )<pc<p <p$tl ?ciic? ''SCSlysT OTt' iy<p<p <tj<i?l3 

<p?ic,'® ^c<t i *i'g<il i ®wr^ <))<i?.i'Si f5<p ?t<t *tt i 

(v) '®c. v Jj5i I; <psm ac-'M f^j^sr ^c® <pr, ^®iy 

TrfW ^fsc®, -s sjfrsmra ^sft ^rit ^rs-st? <Rrt f^r i ur *rr ^sfpw 

'srr*frfsr^ ^sfy *u<j^Ic«i Pi^la ^?r $t® i 

tMmi^ 9» «ii(.«iii>*ii '5^5 ~ r *fe ^<ht m <pr, ■srpfifw 7F5fy f»iRi>iw ^rw«r ^?t »ryr i *rpnfw 

^ry f^Brs^rt? %*i?r -n®<p '3T s it 3i^sr® Kjwis?*i i 

^.os> ^ir 'Q ^tj ^ttnwrf 

Presentation of Data and Different Methods of Presentation of Data 

c^pr ®i , i' > i'<tii(.'i ?ix>|?]® ^fr slfoiil^wt ^rwyw ^rsf^t, w^%r, -^is?«tc<il*fr Q 

f^CSfat'Rt <PW spFffl <P-sJl c<r* T 5'8tT % 9 T^T' !> H <^1 l 

spipys': ijf& ^’trctr ^s^ryt^ *rBr (pbr: 

<F. 9 t^T?'sm1^ 5 TT?^t; 

■sf. OT®f i 

(.<f“M Rfiys! faPlC§m t&fao* ^aretl'sls ^<J>4^RlW (Slates' f*rpt 3)^. 3T5TC3T ^J^TTf ^sfyw 
<ps<psf^r estate® ^TFf^ror Pit^t c*r 3 n?r^l' ■ s tt'snt *ii?i ®ic3 > *iRki?*ij 1(^14 1 f®»t *i<ic»t<i 

*ir$l«i "$’ s tTt^ % < T^f' 9 t i T *TBT I (BBBT: 

i. 

ii. ®lfa<Pl<iqi<P3 c r; 

iii. *l e Pi?’tyf f*ic3 *R 1 
ji<pP <t>jivQw*l fbf&r&H st<>l’Ht 





*) *rf?wtTif^ <?pr: 

9 ff?Pr° 1 *blfa<p ^PT, ^PT, • s ’tf^5lT c t ^5#f t<il*lcS> «i , a^llw r<F«j| f&WM WCTT 

t§*r|f*PT W *rnr i ^ ^ ffezraf^R^ *tf?w*lj||»i<p c*T*f i *tf?pr?*l)lft<p 'jrsrrc^ ^-^Mc/ni 
^FIT fai(Flfa« (pRsf% W W «TR^ I 
i) «il«'sW^r ii) spR^tlf 
iii) sppRsfiT C?T*tt iv) ^i«r« C^tT l 

$,.io CijRw^ 'Q C2ifi<^<WtcH*! 2 )<pI<1C'» 1 'T 

Difine Classification and Types of Classification 

CJi’fh«ti < P'SK: (PT *l^fo<i ^klc.<u C^PT ^•j-’r<til(.*Ki ov| ^ '=i*l<il51 <P'»<pa'PTf CJf^t WT 

^ oit<p c3^1w^? c r^w i 

wi^-T: ^^spt ^^p.izpr.f^r ^ffP^nr stt® spra, ft-51-y, ooi*i ^sptt 'ii^>s<pi<T 

wo ’ttw i 
'Spt ®t < Pl-ei I (PPPT: 

(.*HRi<?> 

*t. c^if*H^<M c r 

?t. 'S5 c 1<i|b<t‘ GSf^^RR 1 ^ 

*T. < lf?PIT c klt>‘P C2ff=1<i ^'<^<sl c t | 

CSptl^R 5 CJf^faW3 e f: *lfp C^R 'O’d^lRw, C^PtfPR ^prgpT ?T ^«il<p|Fsfa<(> 

'aiyilw C2f^l < i'3i < M e f "^T W <71^ G3'fl<qi < P<i c fCT> (,«N(«i<p C2T^l < J^<Pfl c t I ^ 
Foe's 'ov|)^i|fflc < P 1%»T 5 f, ^’tcwl, ^5R?PT, stfsr 5,'ojlFr i9w R«'S» <pco 


RtP ^r° p iic i ic*R Rohifofa^ ' B tf%srr c t (prstTRr^wt: 


1<i'»le»R" i tTsr 

^ppis^fir (^ftes) 

Wt 

'D'a«»8o 


^<Joo 

W 

i'5^8'5 

tai&ilM 

^ib-'Ws 

<lFl‘tPT 

*m‘t 

Pic'i'C 

^ 8 ^ 


vtoVKifwtF 




(«f) 

rstcrir ^rfw rpr c^pt fanR <paj^ hFroR ^ foRsc® 

>w*if«R 3 <p < 2 f^tw 4 ^ c f rc^t i Rsnsra RF»tj *iFmw cw: (ttcw, 
fsrfpS, -STPT ^STlfp ,y l(<MCS t> t u<M *tf?PJT*!' spr»^r 4?[R *5^ (.-wo, fsrf?T&, ^t, "srpr, fp»T <3 
WRf ^TSRPSPT «iyil« CjHfta^ 43 s T 4 ?fl" 5 ¥ I 

'Sni^H: fus rp ^pfts wonR *fH hr wfiR 9 if^rt c f 

(.‘■HIM 'SWT: 


RR 

RH HR RTW 5 9 ?fir (<*r 4 R) 


^ V 

fttos 

lrovStr 

iJ »&8 

ww 


V 8 ^ 

*Mrb 

trWr 


(*t) 9®l<lll><P 

^TPTRT^PS- '© c l<q| o<p a (.*1)3 (.**TW sj^RT <Ml W I t4M ' i 5 ? tT ■ / tlR«l ^<P4’Sc e lk4 

9 5 i<it><r> i^RSj irspt-Rw, *fsr, <p*i, £<i<i|R<p 'sr^t ^ssiFrfl faRca cjp^faw^ 5 !^ 9 e i<ib<t> 
G 3 ^W 4 ^ t f ^TT ■?¥ I 

'SllR4 , t: 'Frcjf <Wl»lQ*lM < PC c nC'ST'SJ CS^C*** 9 tf?W ? tTR‘ RalC^Rf 9 o 9PT f*N#t *f£5R 
G^falih (RHRTSHT: 



f-WsfaR^ 

^PPTPT 



9 

la^m 

* 

(Rfa 

i 

<Rfc 

9 o 


(R) (ZlfpRPm: C 4 K C^lRca T s s fprtfe ^ 449 c«lk<P RsRTBT SppPf 

4^*1 "src^fT RTsfai (Pf^TT m i ^ RTsfws faRca av|j»i|qk<i> 

CiI‘=ftW4R : T <puIc<p *tf?Pf c Mt><P Cif<7W<M‘r ROT I 9jRr RTTT, ?Wf, 'SiSpT, SdooI 

R'sjlFt C^Rh* i£IR> 49 OTlR HRT ‘ p ff^pn' <r l<Jlb<P RTsfar ' 5 R I 

tH<pp <t>jivQW*! fef&flfi'n SH>I’HI 
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'Snl^rf: ftt^nts'ilwtn « <m Tala 4 »l®4*! ntn C^NWOTft: 


mprsH’ 

(*10441 ntn) 

io 4444 


io-*o 

** 

^ 0-00 


00-80 

>8 

8 o-<to 

& 

<to-bo 

b 

bo 44 

<t 


Tabulation And Different Parts Of Table. 

'slf^l^^t: ^ih^lc,<p falajj 2nf"ltr ^nft [»i<ixi£kx ntfn e <p=nlc*J ■'ilferwi 

^ < V4l v H 4s Is 81*11^4 nt ®lRl4lsq'4S c t I 

®lf®14l*l f^nfoif^S «Tt4T 'ort«Hj4: 

i. ®|fci4l f*ltshlx O. ?ftfnf*l<.shlx 8. 7 Ttf?f'4 s faT 

<J. 4«llx f*lCsMI*l b. 0|fq4ls f4W43J c \. v ll't^l<Pl \r. ?l4t 

<44fi> «T?pT (Went ^C®TT: 
i I ®lPi<p| *^?I 


^ l f*lcshlx 

o i ■slls f*lc.sl*ilx 

(t 1 4*1 |X f*l(.sMx 

8 1 4ff4 4 c f4T 

o i ® ll*i4ls f44TT4g 


*t I ’ll ^41 - 

\r I tffat 


f*ICfr ORfl'efsRt f444t (WSllt ^?Tt: 

i) 4|pl4l «tC'*>4fD 0|Rl4l<l ^4f& ®tt4T '*lM*1i4 I #f C4PT 4tf‘14ltl 4411*4 
ntfn 4T 4*1 lx «ilC4 ’S’SpT sjfsfD -slfs 4T 4*1 1 C.XS ^14 *tn?T I<p| §*1*11 'Q 

f4c?RT: e i?r « nn 44? wf ^ 'fcs? ’trent nnr i 

f*lcnHtn: stfsffr 4iPi4i 4t 44# Y^fi e nw#®' f*R4Mrn 4T4t i!#® C4*r 

f*lc.sMlx C4C*t^ ®ll*i4ls f4444g f4%pl ®W’I® ^34T 44 i 


vtoVKif&F 






'S<? 

'll) ^nflr f*iwhi»i: 'sil^] < piii f*iwhN i ^iife 

fT3?Ff 1%C?r 5||(.<t» I ' 3 Ttf% f*IWM|i) sJ^W 

<P'll(X C®T*fT ^TT I 

8) ^flf% ^%T: ^fprrfe Rf«j| '5Js7? , r fa^ls^uM "5^s(v^ t3?FC^?r fifac-s (FT <P<lfD ^3R,t?*f 

cycles Pr»'s» <mI ^ slc^^ic<p ^ifa ■^ e f^TT <u«i I <4 , ®i°'*f1S" •>IN , -Tkl ^c'P^lw <il»ifiic<p 
f*lWHIW f*i(.c?«i *fTC^ I 

(?) f*lM HI 1 !: Rf»S| ^TTCSRT «!«'33» ’S'SbM'fk v lftf&fi 3 

^FtT 4^ <P«llc,»i?) ->i$<p ft whN «fW '»lh*'b<P I C^FT <P«ll(,»i C^T*T <?TC*T?r 

T $*fT ’ST C 7 !^ f*1«HI»i ^tt I ’Sifter % -5 T-<p«il*« WI9 ^s?T 

T $I?'S f*lwhl»< fac® I 

'Jj) fa*)SI < *S: 3 T\ S J^$' WtfPRSRT f^?R¥ ^°t*f <P^I W I '®M)C < P 

■>lfd<p -n?<p|w >3 •^"'i'2-sl c<i ^ ^r'f % 9 f^T < 1 I T <RTT ■?¥ I 

< l) ’llwtal: ®llri<pl*i fa<i{i<rg ac v t)fl (.^H ^sl*^ ^TNTT sjcuN'i ?t*l 
’STf®r$t? Ef£<jy ^t Footnote ®H<pIw c*T*fr w i 

\r) f^T: is ’swft ^e?r ^?r i ^ i ^r 

*nW-*1lft<plw* ^T FTSfl 'aiyi4hlC»l >l^lii'®l I 

«t«W3t t^F'FT 'Q , ®1?r sHfu.'®n 

Frequencey Distribution and Types of Freequency Distribution. 

^53: *T e PR*tTT C^FT ’$'*11 ->llfflC<P ^S'SfPf yp5 ^5 R'S'S* 

Tf^g 'ai<ixh ^fij st^rir 5irf% 3 < 1 ^ ■stfiiw ^t^FT ^c?r c*r 

*wm ^nr ’$te 3 f s t c Pr^rrr ftw*Fr i sflvtfsriF f^*n?r ay'^toTf^, 

"STtf^T 3 s T s l 7 R'SfJT f*1whlw F®«ifo <p«nl») «ftW I W ^^ s f5' «J=fr^ sM^TS^TT f^t^FT 
G3%Tt1%, G3^j"5T*Rf?% sFPT^aflT 3 C<lll«T® ’FFT^ f*lwhlc» ’ffef&WFT »fT^ I 
^ 8T^1C^ ^(.il ^ll(.<P I *WT- 

i) fFW‘FT (Discrete Frequency Distribution) 

ii) sriPT^tTT f^CT*FT (Continuous Frequency Distribution) 

i. r«r^ ? t c t 7 is?rn' c^H ^9 (t s)cai<pfD 3 ^t?r ^riFr^fir • s tp*tt‘ 9 trf*f 

*\ ii»jw f^t (Ft ^mr^t ^ 3 ^ ^rrir ®ic<p Rfcesj 1 ^c^“Ft i f<ilw?si 

Pilcetj s t c t 7 T^ 1 si3T fF^*RF?T % < T?T , 1*T sfH^ I ^iRc 1 ® s cM W 

fW« r»n<*Fr CT*r 5’iwiflt 1 

<t>ii*,‘ls,<ii'i fsfitSi’n 





Ob 

fifes' ’t't^tir ft(.<MwS 'Snl^sK OTSllT'^T: 


*R*JT 


O 

i<2r 

8 

*0 

b 

Ob 

<t 



ii. »tM^^TTf^*H: 

c^i»t T 5^prrfe ,9 t(?pi?R^ s w^sj% fsjf % d%®' ^ 't'WiT ’trrr^f 

•nifew 1®TC®r c*r < t'3tJT *rf?r i st^ si^PRstTf i fafasi -s 

^»?r d^w*? ■ > ii?i<n ^c?r i 


ii|^f[> ^r<,f^ ’I'f^R^tTf ^ft^r Oi'e^lT ^®T: 


CS]f®f%TT 

*H*RW 

^0-00 

<t 

00-80 

io 

8o-£o 

^b 

(to-bo 



Importance and Necessity of Frequency Distribution 
<lf?PR*tTt»f fafotj ofk C^jZI <7T ^S? sH^R^UT f^*FT 

^fi<Pl ’ttt'R ^3T fttjf % < t^t' ! 1 i T ^?rr '5t s Tf: 

i) A v hc < P ^RT^F'S, ^i?'STC<l s tI -S ftssh ^*ttOT <ra *t e PR?f][t f*w*t*T I 

ii) CPRT’t "WTst 'SFTT ^sTTW st'PR^fTT ^F$m 

<MC S I 

iii) ^tM^r^lit «ii<piw 1 5 s u ■ s> Tl%srr' B T i <7TSFr-c^ft¥ 

"STH, f^3t?, ^ifaxilo, ^i%sn5T, jfblqol ^5#f I 

iv) ftf®s| ->rel<M Ruhw ^t^PT^'StTT ^TT S TICT^ ^TgT^’R' WT ^TT | 

v) *I*PR?BT ■5rr*ttw ^fw *H?r*ItT c?r%r ^i?i<d wfi?i Wffs 3 spffe 

®tt's*iT m i 

vi) c#^^r sf^fst ->ikht I 

<!#W3W 




Construction of Frequency Distribution 
f^W'T 'ftofTR STM": 

TgsrfwPT: »llw feint's <£T?rFff3 ^T5T %*R3pST ^yilw 2^ <pqlw 

% < t?T 9 R I 

iSjlfa fi^*: <p«1lcx ^sfPfT% (FT »iMfi5 «i'««q|<i *it5c.ie, (7f T 3^®TT UilRl 

fik^ >il^k<n c r r*tft?ti"5?r i 

sffirfs'SfjT: Stfsffr 'sMjsjIwi ^fW ’Tsfi^ tJilfsq ^sff?T ^FFT^tlT fecw 'S'^lil 

<K11C»I f^5f f^5f C*T*tT I 

^fl^T: «tl ak ^i?fc*T c^FT <p<. e u | era 20 WTf“l**t<pfl wo ?r^rjra 

^®tT CWT ^ITCW I Rfwjs| sFPTv'sfJT csRl I 

7, 4, 8, 5, 4, 6, 2, 8, 7, 3, 10, 6, 1 1, 8, 6, 5, 2, 3, 5, 4. 

8tw Wtl 'SIFT = 2 ^c4i» SJH =11. 

liR# f^ *t B PT?tfrBT ^TT^t 



’Bjlfa 

*N?R , *ijr 

2 

II 

2 

3 

II 

2 

4 

III 

3 

5 

III 

3 

6 

III 

3 

7 

II 

2 

8 

III 

3 

10 

1 

1 

11 

1 

1 

CT# 
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i <t>jivQ*lH fbfk$i*l Si ?*7 1 W 






sir 

ftW'H 

sM^r^TT f^lPT Cilk C^H %T5T C 1 ^ I *l1% 7 R 1 *tTf«T 5 t^W 5 t s T '«l<.n« «4 «iIm?(*i RF»t| 

I<r«U»IC < l ^ R»1)M £®f% ^<1 *1 1 C<P r < I f^tJPT w>lk ^IW5 WSFIT 

f?|^ 'allC'IIM 

i) ’tfiWO; 

*) 

«) C^t^TTfet^#; 

8) RN Cif'fk ft"#; 

<f) sMsf^jijj 8 UjlRi »)|<p i 

fafa: ^lTCs?! (Data) *i c<Tl ct> 8 ■srtTTRf 9 1T s f<ptc<p *tfipi?r i 9 |Rm«ki ?rfW 

Cf^t '*ll<N«t RH?r ^s?T ^T l C^H 1 ®®TT ■'ilRo ■'it^fwjiih Xh 3fH xl 

*tf?PT?I R= x H - x L 

sl'Pr^tjt Rult*i c*r <p<jfD cif^t «ft^ ^>lc<p cf^t ^i?T i ^rrsfl?^ «c v b<i ^l<p|<i >8 
%®1lc8<i c<hj %*fif R«4 i *tf?i 7 r° i *l)hR | i ? ft e t3 ^rc® csf^t ^Tv^fir cB" ^t c^*ft 
■?8?rr SR'S »RT I 

'oiNs, H. A. Sturges G3^t 7 T® 1 *tTT Wwm 1 5f»H R^Pil^® ^ sptH <p«*i I 
K = 1 + 3.322 /ogioN 

N = - > i*i*k < M '5 < p<p ^r^lTT 
K = gs%*r*&t 
Logio= lOf^f^^T’ttfwsr i 

Cif^ < 5 t ic» C^H Giffk 'JH«'^'s» ^<rRi( 'SIH 8 ■nwlco »)l(.*l<i ^ITsfatc^ ^TRT I Gif%r 

so® R^^ki >iiw ?rpjy ^sjrt fror cst^t ®w*r ^T ®?r i csf^t ^rtf% ^tstk 

m\ SB® i <iR (.4M t ®sit ■‘iR^ R ®?r va?x ®lc<p K <mi ®?r, i ®w 

arfNn»c.i*c*i 

C j _ R _ • p tf?PT<T 

' ~ K~ «|% ^R^tTt 


iStbilMfif ‘T/&WJW 



cjf%%rt fa# <mcs> w*t csf^tew < 1ls~ y lfii<P'»lc, < i ^c® fa«p ^?r i 

CiP^I^Tfa Mr <wh 3 tsrt csf^t 'sr*n s rf F r ^?r '^rt ,9 tHli> *rc*i ^ft i fi»wM sfgw 

^rarr farfae'T ^rr^rmt® >jfl5 ^tM® <x^n <mI "5® i ^r®tT: 

<F) ^ ; 

i *f) «i^^'8» i 

M ^fa'S.'S* < 1^if'®: ^ *tafi>(.a wli GSf^te ^j*n->TM C2f^ fapffaT f^ J ilc < i farmf <mI W I 
'iTC®' spW G3%f %*w3]»<I(.<p ^ G5f^ta <R^S> *fe<r ’tWot Gil^fo 'arcs^'s* i 


fapfar 


*o 

too 

too 

8o 

8o 

(to 

<po 

■too 


4*ffe»r \5o ft'alil G!P^ta '3|«^'S> viim 8 o w^r GS^ta i 


*) ®r$^^ ii) •'i^fae® c<pH cip^ter 5 h>41»iI faetpw m^iilfSc^ cjp^fl^'s* <p<ii ®?t 

viim %a> ^tsrm mtrr C2f^t?r fapffa fatfar i 



^5#>rt 

*o 


\So 

toh 

8o 

8fc 


viNIM ^o vim m^fTT l^fU W GiP^t?T too viim 'Sift m^tTT faa|<i GS^Ic® ■'iC'SC.i? I 

<t) «Hm 5 Ur'e'5j^i4: 

asrprlf# e4f®rD ■srK c*r Git^fa aig^ <tt Gif^t <i^l<i«i ^s<a| wiw ^ *ik*iti 'sm vi)M> 
fatfa(l) OT'sm^r i c^H cfp^fa fa'llflcs &hli> iJillei (ll|[) Icc^r *13 ’f^r faffa 
d 1 1 D ffa® ^ i ®t?' 9 ra «tf®fi5- cip^)?r mflrs i>3tfa , i*Rt ^esr cip^t , P ; tm.' , fif fe^ic*! 
<WIW fasff#? Gif^fa falffc® C ! T ! tT W I 


st<T'fj <t>jiyQyH fbf&rifirf st^l^HI 




8 o 


W RtRjfsR Rf3R??f3H-8tRR *t>5 


Skill's?^*! 

Some Necessary Definitions 


C5f% RJlfe: CRTR \3w>-^]»il 3 f^^TR RJRRT*T RT RM%T ^T $ CS^t 

RTRRtR I R*fK CiS^t RTRRTR = C3% 5bb^1nl-c?t% Ptn-flul I *8-^ Ci3% 
RJR*ITR = — *8 = * I 


Gft^t R^OfR 5 ^: CRR < 2 {*ftR <3 vStb^litM CRMwt^ ^ RRT «TR <RW CRRfR Rf 3 RT RR 

alGP >2f C3%I RM I fRURWCR* C2f^tRflf$ >3 Gfr%RRifa n £ CRRTRT '5R: 



G 3 *fr RR 3 fR^ 

so — 00 

(So+'So)/S=S<t 

<SO - 80 

(\So+8o)/S='Stf- 

80 — 60 

(8o+6o)fe=86 


G# ^‘qh: CRH G3%f ^PfK ^ ^IrR PraRc<p GJf^t RJRRtR ROT I ^SER *R *R <2P%f 
RlsfRTCR GJf'ftRRRHfoRlM *Rf5R I 
Rcq'I'T 1 ^ *1^1 <Ml RR: 


ftw-H “*” 

f^CR-H “<’ 

G# 

*HR?*fjT 

G# 


SO-S& 

6 

i.O-'SO 

6 

'SO-'Sfc 


'So- 80 

°l 

80-8& 

io 

8o-<to 

io 


PwR^t C^fi> RXRilfcc.R C2f% fRSpffoT < 4 R° R® RXR)lfik<P Cil'tlR <c®1 I CRRR: ^o-vSo 

G3^R f*ii^»il ^o i£R^ R^Rf 'So I 

G 3 ^tR #RTRf: '*!«'=•'» GS®ft Rfl%/S i£|R# G 3 ^ fcR^Rf 4 RX R 5 RRRR Cif 1 ^ SK^flRl Tjf& 
tifIw r^rit rtcr i f^ipflRr 3 Scd^i ^ rIr ^ rxRjt ^r ■^scr Iru^Irt crg? o.<? Irertr 3 

'Btb^fliiR rtot 0.6 crtr «w cif^t Rtt% •*Tfsirr rr 1 'irsttR ^ffar fafR^t cr ^ 

•T^R R?RJT R 3 RT RR ’StURRP Gif'ft ^iRMI ROT I Gil'MlRt 1 jf& *J*f RsRJT RT 'SOT 0.06 Rf 0.006 
CRTR RT fRRT 5 t <M 0 » SCR I 


fRT^ ^jRTSRR CRRT S*T: 


G3%^rt 

G#^RHT 

*o-Sfc 

iJ5>.<?-^.<? 

'SO-'ScS. 

^.(f-'Sfc.tf 

8o-8c» 

'St».(J-8J9.<2’ 








8i 


c^rt GS'ftus' c*r «ttw & G5l%r ^m^r^ri ^t '«u5»rr*RT i (Rtsrt 

%' 9 lwl'8» ^ GS^fa *m?sRT d I 

C#5r® ^W^tjT: C3>T*T ’tt^RT f*TPT*fl7Rr Gj^t 5 t c t 3 R'*RT C*lN*P'1M> C<llf®s 

st^RR^RT I ^T^t^T^afrT f^CT*ft*RT C^T f^lfSf^ Gff%T ^RW ^1?T ^V-sl 

^T GJT^fa sRPR^RT wl'lww if C2f^t?T ifl>»iC*ill®TS sRPR^RT ‘ 9 tT'3?It *ll<l I l*i(.}( 
^IPtf®!? ^JPflW %‘ s T^T‘ s> t 5 T <F?rt '5C p Tt: 


G# 

^P^TJT 

^s^fl (f).»ic*||fetv» 

*t*pR«ijr 

spsiwifsRs ’Pprsrt 

io-^o 

<\ 


io + V + "l = *d 

^o-'So 

V 

R + \r = id 

io + b- = ib- 

\5o-8o 

io 

H + V + io = *d 

io 


^PPR^RT *RR^: C^H CJRft sRPR^RTW <£f GJf^fa CJf^t «Pt <RT <fif*f ‘^TT'SWT ^TTT 

v ^ ^ *PPR*RT 

if Gxfa sRPR^RT ^RTy^OT I sl^PR^RT ^PT? = 

WlR<rf: 


. . 5>_., 

’tWRT 

G3f*T WH 

^Rf^fTT^r 

^O— 'SO 


io 

i^/io 

\3o-8d 


id 

^d/id 

8<2— ^<2- 

*o 


^oAo 


^Ttcnf^s «H^9f7T: 


C^PT spPR'sRT (PT (PFPT fa-al-smll spPR'aRT (PTR; sppR^RRl W ^*f 

^ GJjf'RJ ^ ,9 ffw spPRpRT ^17T I 


^IR'lfw sppR*RT = 


l»iI>fS ciffcR srpr^ri 
( pnfr 


*l'®^l ’PPRSfJT: 

c^pt ir^fi> *i b pr*rt f^*tw?r c*r c^h c3fa?r srpr^rr^ <p# srprsrr rr^R’sf *r^^r?r «t^H 

■^T '5^T slc<P *l s<Ml ^PPR^RT <C«1 I 

if ftfpt G3f®t^ s t c PT^ ! *RT 

'****< = pim*PR*Jt x io ° 

'SPW G3^tsR: (PFPT '3T®R f^RtPI^ 'slPi^lfoR^P X§*fi?r 9 Plt?r WI ^ G#fa ^Sft *# ^PIPT ^ 
^¥, sc< (PI^ GSff^T < 1ilf^C<P ^aPPT Gilf^faT ^PT I 

CW: 15-20,20-20,40- 100, 100 - 200 w cgR ^PTwr i 

tsrqffi <t>jivQ*iH fbfsri>H sfi>f*F!t 






8 * 

e«rwr G3f*i^l»ii: *rf? c^f»r csif'fa \sw>41»ii f^^rr?r c^r c<i f^ff*^ 

*TT ^tk'J 1 sc<i 2JT5 C^fr^TT C2ff®f <il(% •IC.'I I caftfS 5 W 5 T° 1! fTt?l t'-PW 2(t5 C 5 tT*TT Citf'f ? tt^7T 1 5T 

' 3 rT* : rr^ c T T sr Tf^stsfsr ^t j i < ic < ft' *rr \3«ii cstf'tcs' *Ht<p i 

vS'tIRS'T: i£)«ll<Ph 500 WT C t llC.<M lifts* 'OllCflfl 5 t e PT^ttT f*TC^*t*T C*RlT ^*T: 


l>tft<P '3TW (Sl^RT) 

OTl^»n?lTr 

100 <£R r <ft 

50 

100 - 150 

100 

150-200 

200 

200 - 250 

100 

250 «OT C^f 

50 

C5# 

500 


£f^5 (Class Boundary): 

Titsft^'r®' f<lw? 5 i &«u<m sM^r^sfiT «i« , '^s> ^fscs caFtw^ ftsf?r ^?it w i <ii<»c < i 

^ifafesi c?ci(.<P^ i> v iiC.4'3 ’i^fot'S CJl'^)<P^ s t <PW 5 t c PT° ls nT RW“PT CsFi <p$l ■?¥ I 

CSlf't'SWT ’J 5 ^ <5«Fi 4 tkr I *fT?T *FOT C^f*T CJlf^fa 'Sco-^tol 'S 

caFfa fa^TUd ^rsTH ■?¥ »it 1 ^sfR cstFfa Sw>-^l»ii<i in? v i<i<i's1 caffis l^fara 
ftFTi ’iRiii't ?r*jh «fn^ 1 ^ "3^*^ s)c-5i<p caf^i fowl*! i9?x 

^fat? *iw ctt^ ^?f aafcfa f^ffrrr s ®m>^1»ii *IT'3?T "^rnr 1 
’sfsfk c^T*r c3Ft?f, 

st^s C2T%f J d 

\3co-^)»i| = C2jf®t? Sdm]»iI + 2 d 

c*i, d = C^T*T C2jf®t^ 5 m> ?fl3JT >3 SM < 1<i < i si faipftsrt? ■ 9 TN^)' I 

'StI^fT: fit** 7 TT?T'%^‘ C2tf=f^5n^M^ et^ G#f%rT f^f¥ (^fTM^T: 


cslR^rr 

CjjR^t 

0 

1 

M5 

9.5 - 19.5 

20-29 

19.5-29.5 

30-39 

29.5-39.5 

40-49 

39.5-49.5 

50-59 

49.5-59.5 


©553?l r <i7^' 




0^5 W CTOT 'Q fa3RT 

Importance and necessity of Graphical and Diagramatical Presentation of Data. 

TOT^I'SiMW C®T«f 3 fkTO TO 5 *? 3 

i) CTO >3 fp3J TOT TOT ^stcB - 'S 'W f*!^? <.'ll<K<P TORT CP3TTT TO I 

ii) 3 St»lkl<p->lc fc fl fa# (TO 3 fp3J TOfTO | «l|«f<p|tl 8pf*fa 
3 sTTOtTO TO TOffa C^TSJT TOT I 

iii) (TO 3 fatT etfiSq TOT fa^lTOT ?TTO$T I 

iv) OTCTO TOICTJ TOTO Rf»?j faf*l§r cwtotoiT, «Q>to, F^yfa 2f»fa fa# 

tot ^rr?r I 

v) '=k.^<p tott cro 3 l&otm >ti^n*it ^ ?T tott ittot tot to i 

vi) <TO >s faro top to tow tot tot toht tot to i to tott 3 to# 
toTOto to i 

vii) cro 3 far toto ^yr 21 # fafafar tort to ^ 1 

viii) c®t*t 3 faTO^ faros sjtotot tow to 1 

OH >lNJCV RR>f| *l*5hR><t •TtST 'Q 

Description of Different Methods of Graphical Presentation. 

hR'isrtttr toto 3 Swc-ira fast fafa tott tot tototo 

CTOSPTT <1J<(TO TOT TO^: 

^r. TOTTOTO *T. TOTOR *t. sRTOtTT (TOT R. «il®r® C^fT I 

ftc}( 'TO'©(.« , lcTO R'fa CP3RT ^C®ll: 

'SIR'® (.TO: CTOT sf'Plt’lIt fa<*l(/lfl ajfifD Gj%f TOTOTTO <R CTO*R TOtTPT TO> TO# ^jTO 
^1 <J ® C**t»i£] TOT 8pT*fa TOT TO i>lc<P 'ailii sw^f TOT I ^ *#faco sRTOflT faTO*T C2f < ^t^35‘ TOT?T 
VICTOR TO5 1 TO5" 'a(|^fai<p tof (x toITO G3«#TTf® (Class interval) TO® %TO TOF 
(y TOF) TOTTO '-SlCWd TOTOfa sNTOtlT fa^TO TO?t RHMtffa CR TOTTOTO ©CTO (fafr RT3RT 
TO - 'slot* Kiri's c^R TOT I CSf^SMT TOTOR 'aiRfi*?) RTTOT 'TOC'T TOTTO^ST ©CTO TOP CTOT 

R*fa «tfa *tr 1 7 $i^ < T^fro fwiro top# ctoto totot tot to 
fro 'ara^js* TOifro s t' r PrTOiT fropfcro c^sr spfw t^r# to?t ^tottopt ^to 

TOT TO I CTOT *mm Ri/Hcw! Cirri’ ^T^TOT TOPT TOT SjRifD 'SITTO^^TO So>\s| ^Tvf?!^ 

5 TO^tro to 1 

isl<pp < t>jiyQilH fbfsrSH st^hHI 



■srwif^r^ ^ 


"4. ^HTR'stiT Rw*Ht4 "4RT i 

*f. «il*®OT«r*P5' s H 7 R.' 5 lTT < f‘-?^>, s t e PT?, 1 stJT C^fT r«)|R *tt?T I 

*t. '0||<i i>(ci(.*t?f 8)g?i<p f^¥ <M *||H I 

^5f1^J«r: fsjq^ *t e t 3 T?.' ! «fJt ftwHlW 'O|l*J'®C. 0 1C*R JlKIwj - 



*f) ? t B l 7 R«tn ^^5f: 

5 t c Ws'5fY[ (.'•x.tn *TC^ (7RT ■?¥ (R Sffjjf& C*f^fa ’t^PTs’fTT Gjft 

ajNlulRr '=i<r<h <2T^)' ^WlR*'!, GiP^fa sjfsRR^ I «ilir®c s, lC,afa *t'8 , 8'!?TR 

%fWt 1, Rf ^rcjf^JQXCTT ■'R'lta^T 1 4ffl CTT*t BUST'S sM*R*t3T < H''3ST ^TTT i ’appfj- 

^ItWtfTCtfsJ -nkhs 'oil *1^1 sW^T^afrt '^r^iT <MC» ‘ 9 TTf?r I i£P5r*TC GJl^falff^ 

GS^teWlW x 'oW ^rn i£R?, AIO-H « G3% wR*^ y 

<MC® I ^ Rp^SWT CTT*t <M(. r l ‘'TT'Snt I 

^ ^t ®c®lf*R J s t s PT?<fl' Rt*Hwi ^ t 1 r ll <MN I 

^R^R: 

■ 4 ) ^T ®es|R^ 5 t c PT°'sfIt RfR*RRS RTCR sW^T^UT ov^csm 'STTMTW §«'H 

■4?ff^Rr l 

■at) >ll$l GH RlmGR >*II4R 3 Rf»»| M*TSt ^Wi *fl?MT < 1T'S?IT *It¥ I 

SnlS'SR: ■RcK C4R CSf%l «k«fl sM^aRT CWT ^GTT: 


®co®| 

($RaW>) 

44-46 

47-49 

50-52 

53-55 

56-58 

59-61 

62-64 

65-67 

WtW ^afyr 

4 

6 

18 

30 

24 

15 

12 

7 


iSbbVWl V<> ‘f&WJW 




iil s t c PT^ - atTT <‘.^8? ^R^nr ^F?T | 

^RUTHs *! B l 3 T?'*ttt 8|c«ll«!^]o o|Pl<Pl: 


G# 



44-46 

45 

4 

47-49 

48 

6 

50-52 

51 

18 

53-55 

54 

30 

56-58 

57 

24 

59-61 

60 

15 

62-64 

63 

12 

65-67 

66 

7 


2Pr3 fa(. < H-l(.<P 9 t’ s t 7 T? s fiT ^ < Tgr*R ^FTT: 


y‘ 

30 
25 

1 : 

10 
5 
0 

|~g[f y*c)»^ 1 

*T) «H^sfJT c^ft (Frequency Curve): 

5 t c PR' ? fTT C^fT 2£*T *M»ItW <!*.{»(. s;?t i5<p|U *ll*i<if®'® W’T I FT il-’j*! <iifl»w*tl?r ^il?k<|j 
st'PT^RT ft(.<i*H(.<p $*T?m W TTR^ sfspix^ C?T*fT ^FT l Cif'ffa 

'ST^sl<i**j53|qc < P x <xil«i i£R^ ®kl<l sH^T^UT C2f%T ^jR'vja y 

^ 9 t i T <MC® 3C< I ®r®:' 9 fa <5^ r<i**jSFTf ' ! T 5 rRl3FW ?(.<4 FTf 5 ! <P0fl FT C?P*fT 

■’ft’SHT *IT¥ ®Tt^ sM’R.’sflf C^stT ^FT I 



(4<pP ^jivQsH fbf&rfiH si+t-HI 






8 ^ 

<*) ^ 'S(.'S|R^ fa(.<i*M(.<P <P<lCii 5 fW s lTT C?NT ’8<r^ v i w f ^fi<J“l 

<) ■'ikIWi C^FT sFPR^IJT S K5, 'srs^TSfT 'S k!^c<M >MC<I > 

wiiJl^fiJ ‘rra c tr 9 tT'S?it ^rfrr i 

*1) ^il?lc<ls sN^R^RT RhjI^W '»lf?<P ■'F8l<H fa»()IC / ui ’ItW fijc1<^ c f ^t ■?¥ I 

^I^FT: f^#Tt^5T st'Ws^tTT 7 iT<r^t'5^ '*t c PT°^TT £$f?f ^?T: 


<2t*ft 

50-70 

70-90 

90-110 

110-130 

130-150 

150-170 

^m^nt 

26 

35 

42 

50 

38 

19 


>WWK: 8ft5 s t c PT^^tTT 




*m5?tjT 

50-70 

60 

26 

70-90 

80 

35 

90-1 10 

100 

42 

110-130 

120 

50 

130-150 

140 

38 

150-170 

160 

19 


y- 

50 



20 

10 

0 



60 80 100 120 140 160 


‘Tfibwjw 





*r) 'oifar'S C^*fTs v£M(.<iller« fa?T < t I T C*T <Juq>«*TR ^klc<li C?T*fr 

^?T I ^(er»«4T W <MC« ^T 2f»fw fac.'i'R ~$U5 ifMCfllfsr® *l B Pr?i|JT fa# <MC3 I 

^ 3T^pf S?lcto fa®F fas? <2f% Stb^ilM liftoff '^r ,9 1»T W ^?T I <2tT& 

*h1iK9*cx ^Rsf^ C?PFT i 3RT ^s»?ca C^T^r^RTT W I C3RW 'aifa?« C^ff^FTI 

Rf) ■'iklw FJTsfo, R^rsR* <3 *t s»)<P R'sjlfa fa# ^Rtf *TBT I 

*0 ^rnsRiT fat<*M 'jphi w^^i%5c?r8fT wF^ T 5f# s Mi*’H <k« i 

*t) (RR st=R^R fat?*K»R ud»ii(.<i list® W *TR l 

vS^I^-T: fatfl fac<Miw «<f®r» C^sfR RRKR ^’f^P’R' ^ i 


ei'Tt^rrf^ 

50-60 

60-70 

70-80 

80-90 

90-100 

5H^5dT 

6 

18 

30 

14 

12 


*RRR: list's (R4T fa'faR ’HR '®ll®l < pl: 


«!##« 

m?UT 

liRICTlfaf® <f e l^tJT 

50-60 

6 

6 

60-70 

18 

24 

70-80 

30 

54 

80-90 

14 

68 

90-100 

12 

80 

C*f# 

N=80 




q> il^Qfili fafstJm SRtf*F1t 





8tr 


*tT*t5fsfa v ir^<5fyK-8W5r ^ 


■Ob- (i>ww ’5rt*uc 5 r mj Rfcji -Ttsr ^ ^fat 

Description of Different Methods of Diagrams. 
i 5?tT S’d^l^trit Rf»jj s|<ph Idiii (.*‘i“0ij <ij<i?j\5 sk<p i \sld "STC^rr <pci4 < pfo sf*fi»t: 

Tffofetr (Bar Diagram) 

*T) ^ST^BT fer (Pie Diagram) 

<f) wsfM (Bar Diagram): WilfsftH WsfEkaRr srrdTCT 

-^t TfUr i isrs' otit^ 'sri*ral«i c<p <ps<p?jfri writ 'srt^nc^r 
^?h ■?¥ i TT'Q’sfpra £wr c<pfi *11 tui wr^’nfws- i f?^srt?rd <rit^ 

dC*1 <£|<f fd<4ld ^c*l»(ei<p»k<J (ririh ■?¥ I *tT '® (.!» I f*T^ Halt'S) d ‘^'ritt <P3 c s 
T fQf&sr wt cw i 

ifafer srirtw 1 ^ «t^RT: 

■^) w^r'Fsffesr 
*f) CTlf^rWsfet 

'5^K<T-f: f*RM 5T WStfi^ IVild (ritBri ^FTT I % < T?t , 1 I T "dBr- 


WT 

yt^wif^t 

1972 

50 

1973 

60 

1974 

71 

1975 

75 

1976 

80 


WritH: X WT 'S y ^IhriT «Pk.{I *TSfM «lNT ^T: 




^shpls ftar (Pie Diagram): C4f*T ’$ , srprt%r faf»?| tsHNcw 44fi> <j< 3 t.<p 

<PCfl<pft> ’5l<C*f R'a'S* <P« >s' v tiC<P (7T ffer 43T W «k<P «JGl<Pl?I fssr 

I ^r$' f^r»sj 'j 1 si^l 4?IT W I c<PCt! C^sw^ ■’tfifsiH 360° I 

ikslra (<if«s| ^Wwi (?# v lft»ik^ ^TTC®f C4f»T fpf*f£ ^IMcm ^f^xlc-ra ^aig^tc®’ <Jta 
4A4afn 4<c*f ’tra^r m i ^ ^sCf spra ^09?r ^rf^tpn f^fRr e t 43T w i 
C 4 pr 1^1^ % v ihk r w v iR i ii c f / csn^ ^nnw<i 9 tf?w c t N ^t ^hmwi < if^m c i? 

^ca?r c4Ma< fafifsrr c^R'Rt ^ r- # = — x360° 

N 

*|fa<T: 

■4) 4^^<PF%^MHC4^4*fJS4 43l4l<l fbM< WIW J lfS4«lM *TRT; 

^) C4H"5^fi ->i»if5<i ftF»{( 4?*k4 4i% ^*ri a 'R-{««k<> CP^tTM ^rnr i 

’®FgpWT: 

"4) "3’®(T ^Tv^trt ^t ^r^tit CTf*f ^c 5 ! "j«l<p|*i ffesi cw^kil w 'Pr i 



wiyQwii f&fs?5H ^?Wf 






do 

'Q ’lisr^t *fw 'Q *tarc> ^rrm 

Stem and Leaf Display 

■*INt 3 *t2r^ ^»k<i*f 5 t s l7k 1 W '0(lw<pfi5 '*1^141 f»rb<p ^Wfjr I ^ ^ifSRtt ^sfl 

f^C^PTC^ ^T^gf ^ W 'SilillM <MC* *ttf3 I *Hfsfi5 ^RT *fNT ^ '“INtf^A muw 
5p|»f i i£# efstfr wbM«i (Tukey) bS&S't ^itFT i 

< 1^ < p (Leaf): *fNT 'S * s 1i£i<p ->i»ik<(.*r ’ISR 5 ' (^t ■*i|\o() 'sMt-ilRm (TT c.<pl*i ^Ts^sNk^c 
T 5R? J i 0*1*1*1-27 *rf>T ifa?) 7 w *131^ i 

*fNT (Stem): ’■fWT $ *t3r^ *fWT '5CTT 1 S’5|piTf?RI C*T 0$H ^(lilk-M sfsTsr <£& 

oq^s|f^r I t.«(»ii-27 ’5’sfFTtflil "JIH 2 ’fWT I 

*IT4T « ‘ 9 f^ *r*rn?k*f *fNT?r ^Pt8T?Tt 5«i*<i«k<5 (Vertically) i ’aira 

£1(.si < p *fMT3 >1IW 7rr5rgpTT«J<jf $ *TNH v UC*t | 4C < M < ’fa 3f^r ^<^17? 

•^tlRc's <mc<i i *!3n^?r *iM'®c c il cwfB c®iw ^5 "sfcst ^isrlwl "5?r i 

Importance of Stem and Leaf Display 

(i) s t c PR i afTT f*it<Hwi s t^ i T ®?h(.'o '*INT 'S *t3R* fa»«M I 

(ii) "®«tPItf?Rt 9 t1% 5 T^ fa# <MC.s i£)fa <Pl*f<M ^fi<p| I 

(iii) ■5TP'St?Tl?r C^¥SW®T' ! lfii)lc v 1^ WtT^IWT ^3 *|i£|<p fi*«h Wy'ff amM I 

(iv) *fNT s *131^ f<wjh «i’sva <pI4<m ^fwr i 

faojf 20 'Sf'T sjlwfl C^H ^"3# ’Iflfalfl SJT<S (PiOTlT ^*T: 

65, 70, 85, 45, 50, 72, 60, 52, 60, 32, 80, 42, 55, 60, 65, 20, 45, 55, 68, 72 
\s*b(.<p *tNT 3 9 t3T^fa03[ % 9 T?t' i 1iT ^s?f I 


4*ffCT, ^sr^tr^R^ = 85 ‘$ijAU \5«tT tt^UT = 20 


"INT 


«1' s f^tTT 

2 

0 

1 

3 

2 

1 

4 

2 5 5 

3 

5 

0 2 5 5 

4 

6 

0 0 05 5 8 

6 

7 

0 1 2 

3 

8 

0 5 

2 



c^rfe- = 20 


^ItH 4 (Key): 4|5 ^tT^vnr 45 

Si»JM*fl/37^ ’tfSWJW 




(wqlsi 

MEASURES OF CENTRAL TENDENCY 

W Pu.<i*H frs# C*T*f <3 *RRBI ^T*fIFT '4FI M*f8r 

c®M ^rT?r i hcA\<a ®thk c<p'al?i 'srt»r, sj^ s t T $t s (.‘p'aki sRTsr 

i ■'5^sn?r la^fE? R^afikts' «!(,'« rrifit ^t?r ^Rfes vsrat 5<n*ii^«i<p 

l<ip|5) (.<p^1?i sj?' c f5t?r ■ c it%5n“ s T *hN<p 'tkk<» wm *rnr 1 

^ ^wtrr ‘ s tt^ c*tw f^Nn^far- 

• C<P-Jal<4 SRTST <3 C<p - al3) SRTSR •’tf^TSJT’f <ms • 9 tT^W I 

• crater sRTsfa ^*faf <wc® v 1k(. < i 1 

• «nw*f ■’loss ^TNir <psk.s v 1kt < a 1 

• (.4^31 sft^rsT *tfojmFmr '§ti«ii»j<n<p ^ifiImi <mw v ikt«i 1 

• (.<P‘Jak 2t4 £ T5T ’tfW'TSFTR ^*fT S 'SI^-SJT ^ s faT <M(.a I 

• faf*l%T Rf *PtN^t ^ <MC* ’ft?^ I 

• «ii wills' % 'Q <4fr «R?rP5?%r®t R5Ntt <mc'» ■ s tr?rc^ 1 

• fa»i£Hs »ih->is^ f^fer 4?ic5 v lkc<i 1 

\s.oi> c^s#?r sr^st 'Q *tf?f5it*r 

Central Tendency & Measures of Central Tendency 

C4^I?J SHM'fil: C4f*T 4fb f*TC4*R ^!(.*1 < P35FlT »IH ®Hc<P I W?I <pfD H|«i (.<PC^iJ 

«tTC4 1 iihfD(.<p (,<p^lii "sfH ^ft 1 <.<p - al?i »i!wi o^iRop (»ic. < Hwi 'srRSFTt 

4<pfc® ^T ^^1 «d-sIc<i sH<pc® Utr 1 (.4 , ak Pilots! ^Tl% ^tksfit 44&4 4t 

«||<pk ^o?l 2f^ c 1's|(.<I 1 (.<p-al<l SR'TST ?FT I 

C<P^ltl £M 4 l4|<3 < t^RT 9 f: 

C4FT f*TF*t*T 4t ^WQFTf ?Tt*T «TTC4 I i£T4fi> 'SfR C4F5 stTC^ I 

(.<KU^i »ihluM> <. < P*o)ii >IM ^FT I C4^fl?r 'STfFR t> 5l*u<p RicH wi RT^t ilH'Sf.'ll ^<pfas ?T 
*4^a»lc<i «II4 c 4 Ktr I c<P'yk ■STtF^ f^FF fRR*n?R ■STRSFlT ^<pfudn 'q^l^s®|(.<j 
5TT4R ^M?l RT 8R c l's|(.<p c < P*al'?i SR't'ST <1FI I FT ^1^*1 5 tTf*lR><P ‘ 9 lfil i llt 5> R RT^fFIT C4R 
WtT5 C4^1tr ■STK 1^% MW (.<P*al3i SR'TSR “ s lf%srr‘ s T ?F I 

i ?W*W 





vs.o^, s&Fsfa *tf<w!‘ ! t3(. 4 'it'S ^fat 

Discuss Measures of Central Tendency 

C4#?T gR'PsR *|R»IM <t £t4R i *W- 

(Arithmetic Mean) 

*t. ®»|RFs<p ^ (Geometric Mean) 

*t. R«R ^ (Harmonic Mean) 

^r. W*ft (Median) 
stEjsR (Mode) 

’tlf'tfw «h§/c*jlf®r® ^ (Arithmetic Mean): C#T 'sik sitt4 ■AIM 

TrsrfSc^ cs# oppr^UT ^RT «R 4R <r 'str • p tt>s?rr *tr \slc<p ^ ^ 

I $^Ic<p AM 1 3RT 43T ^?T 1 bqc^ fsfacs x.y.7 '5RT 2R>f*f 

wf ^tr i 

'5IC5f%^5 '$WR C’PCif): 'STC5T 4f?I, C4R .V i£R 11 'STf^r?T5J^ x,, X 2 X n vSRt 

Ssltto ^ X ^T, 

_ x. +x, + + x„ 

x=— - 

n 

n 

WtH C^3T: RR 4f%, C4R RT4 x n RiRRr >lM>lij^ Xj, x? x n itRX 

5^1 cm 5 t c Rt 18 W ^RRFtst fufi f n j (PRTIR ^fj = N v*Rt ? 1lftf'S4 ^ x '5C*T, 

-.._ f 1 x 1 +f i x 2 + +f n x n 

X N 

Z fn 

N 

SwUR 4 !: 1 , 2, 3 3 T^JlT^'C®Tr^ >I|RR><P *^5, 

_ 1+2+3 6 „ 

3 3 

ii) 'Srj (Geometric Mean): C4R 's*MlRco W®FTT 'SRRt *H|.s.|4 RR 

«llC+ ^ I cm WS ' : 5R ^®1C4 S'S* ®»|Rfa<p 5p5 <30*1 I < ®*Tt R«Rt J><P 

■SIR ^C 5 ! «1v5 RTtl 43T *fR Rt I $r|(, 4 GM RRT 8RT*f 4RT 'JR I 


©sww/w 





<h2 

C^C3T: 'SJR'^ft, C^R RR* X ^ 11 ^R^tW ^TSR i)«i|«4<p ilh-'l*}* .V], X 2 — JC„ 

i*Rs S?kl<l sniff's* ^ GM '5R, 

GM= qjx l .x 2 x n =(x 1 jc 2 x n ) n 

G3f®t^® WlR C^C3T: 'STR ^f%, C^R .V ^?T 11 3R*lPF 'SRRl ^ll sj<P aih^l^ JCj, X 2 X„ 

^ ^rr *mstfTr f u f 2 f n c*rtr £f = n, 

GM 

GM= tf^'x/ 1 jc/") 

= {x/'x/ 1 v-r 

1 

1,2 S3 GM= (1x2x3) 3 =1.82 

iii) *P5 (Harmonic mean): c^R WSRT W5R ?TR *TTC^ slwi 

5s*5Rlt*w ,, lc'»<l ^5?R I rrIc<p HM ^RT sRR^IT^r I 

v RCCf^l'*^ N ® WI5? WWi: ^TR Rsf%, C#T x 4<T n ^R^fR* »IR>1\3 X\, X 2 Xj, 

$RlW! HM ^R, 


HM = 


n 

1 • 1 , , 1 

X l X 2 X n 


n 



CS|R^® ^CMR WM: ^fR ^>f?, RR x i£|?T PI ^R^TR^ ^T5R .VpXj x n 

^RfiSFR fj, f 2 — f„ (TRTR^fj = N *£RR W % HM ^R, 


fx^ft 


if 


^Sfl^rT: 1, 2 «*R* 3 tfBT^IW HM = 


1 1 1 

- + - + - 
1 2 3 


j)’^0 wivlgfili |S/5r5i'«7 9WW 





<?8 

WTf (Median): <R>R faR*R ^T T 3’*tPrtR?f ^rRac t ilc<p ^T R^zrr >)|6?lwR cr 
sv| i^i if<ic<p ^iiM ^iwf R®^ <pw hm&w S's* ®*iwiR?i 'srsrrsit ■< i 5,?ic<p m. e ^ni 

2Rsf*r w i 

■s^fT (R*R ^mIRco n ?IR 'SftW I ^^R '5RRT R"# <MC© R^RiRw f%5T ^RWT 

<WC® I 

y ’srphR? ■'iNit® i 

y *jR ’3 Rft?sItT n Rcs?l® ^?r, ■'sr n + ^ <nf*t 'STSfTsrf i 
2 

— wst < itf»r+(— + 1) 

\s. Tsstpr^R n cstT® W, - 2 — ^ 'sr*iT5rr i 

2 

(2jf®f^® ' i $C«lR C^M'SIWf: 

— -F c 

M e = L + -2 xc 

f m 

^ ,s fR ! T, L = wsrr (211% Ril^Rl 

F c = 'srsJTsrT (2tf% , RR'®) (2|f% ismc^IRt© sRr^R 
F m = WSTt <2|f% sR^r^tlf 
C R^(2|f%<2lR' ; RT i JR 
N = <RtT> I 

i —2, — 3, 0, —1, 7 ^Ij^lRftR wsrtRHir^ i 
R*rRH: €Rs ^su^iRw hic-m Mir R>iic<j ^ie?ic«i ©iijri *lR, -3, -2, -1, 0, 7 
4*lttR, ’3vfpf^sfn > n = 5 (Real's) 

n + 1 5+1 

Rt-R 'S+TR = — — ^ *R = — 2~ ^ ’R = 3 WST *R = -1 
.-. -1 

^fi^r-^i 10, 9, 20, 12, 5, 16 w^iRfN wrrRRir^i 
5TSRTR: 2RU ©sfPT#C^ illC*R 'oiyilt'S •'llfow *lR- 

5, 9, 10, 12, 16, 20 
^^RR, n = 6 (CSTF5T) 


i$n>yi*tj!y<> < #wjw 



st^FaT 


<?<? 


| + (|+l)^r*P? 

^®?iT°, %% 'st^jtstt. Me = ^ 

6 6 
-^*Pr+ +l)^*Pf 

= 2 
3 Tgy »Pr + 4 »Pr IQ + 12 

2 2 = 11 

£tgW (Mode): C^PT '^j-nlRtc.-s C*T *!P# ^ »il«ifi5(.<p S'S* T 5MPTT% 

sjfW ?FT I $?!<.<> M 0 1 sifaT 8W*I W W I 

2, 3, 3, 4, 5, 3 *0$ «tg?Rr, M 0 = 3 ^PFt 3 C^f I 

G3f®f^5 C^3T St^S: Ciilft^ 5t=PiX^Tt 1PCT*l77T <PT C2|f®tU5' C^t sPPf^afiT «ttl^ <% 

G3% SjgW CJff^t I ^ (.'*'? W 

M a =LH — — xC 

A, + A 2 

4 1 *tTC 5 T, L = C£j% 

A, = «Q*W Ci3f®f 3 ^Vsl (23% sPPr^tM 

A ; = CSR 3 ^1? <23% s t c PR'*T5T? %% 

C = <23% Cilfa i 

a.oa i£r# ^tw*r stop - sfort^far 

The properties of an Ideal Average 

< t%s ! *fjPi%' Yule 1 < 1 ^# '5}Pt*f 'SPlJ<P*( h / ftflfo'lfa'S '£tf*flT «2fM Sit'S: 

i. ->il3><p 3 sTW SIS'®; 

ii. ^Pn% ■5TTPPT ^<3TTT 

iii. ^51 J 1^'*»rC<il*tT <3 5 t 5 PTPT ^TOTT^t ^3TTT Siti; 

iv. -'IQC'ST *#!%? >3 #p^#!f%f ^■'’tCTT^t'^'StlT Sit'S; 

V. "T^Pt T 5tW*P *P3^t Rjjjfs ^Blt ^ssr Sj'slRs ^3tlT Sit's; 

vi. p^st '5TPT ^t?iT ^r gjslRs Sib-* i 



sm «tar 


<tb 

0.08 c^#^r < i 1 ?rcH' 8 t 5 Tfa « i!mimi 

Compare of the Difference Measures of Central Tendency 
9 tf?PR*fiT i # l f Yule w33'SkF, ^^■ ; 5ntf‘f'5rif5^'5lF / 2#f8t 

(i) FlW 8 TfoiSst sJTFf Sib'S; 

(ii) $,$1 T®«ipn% w 'sifc s T?r %*t?r SIS®; 

(iii) 8 Jibe’s? »H*il’<i SIB®; 

(iv) >1|R1®<P 8 ^l'ST>tlf^ir®<P *tf%*t c Rra Sib'S; 

(v) ®lfl®»U Rfcil® F5T Sl®|R® ■?'S?Ft Sib 1 ®; 

(vi) b^m 4lH ^I<|| <P»I 4t®|R® '?'S¥T Sfb® I 

%«#S^ ii)<pfb 'oiin^f 'sr*Jv^ 'srli 5 ^ ^*l<p|tS f^c-'i c< ^i?^® ^ i Rcji CFi§t?r ®t^ s i sm 

Rf®s| < lf^Wt < T9'i? , IT^ "STC^ '=(l(. c llb*il F3T ^T— 

stlRrfFF ?t5 ^5pr*f WTF ailcm SJHT ^fsRstft | vfRf 8 us I 

s,?i Fsipnfw ^i<psi ^k*^ l»i®o^lti i s,^i ^tf *mr 3 ■'i^c'st >i-hi <p«ii , 5jt?r i ^t® 

^RCSf stlfRfF^ >8 ^l'st»llRf®<P StfSRtT gfctJT’t F3T *H¥ 8 >i$ust «W *Tt¥ iSR” *iyil 
■513 ASh W st*|f5rF ^TT fas 5#lfaF SRtRr Fj^faiT '5*T F?Rr "StH sJalfa'A ■?¥ I 

Wtfsjfa^ ®vt)^ilfe ailwi t-=1?r I 4FF ■^isjc'Sf ^ttlRfaF 8 3WllRf$F 8jfSRTt 

surth m i M5i 'sih «4®il<'A '3?r *tt i •Tsjyrr ai^am* fst si«il<i® ^?r i 
®?jiftf®<p ■ > k'^« ®wt*r ■ / i?(.«r ffafa F?tr si¥ *tr i ffafa <w® *r*tifa?F5ra ®pt 

«tw '5[H»tr^ i 

f?t^ *tF Fsjpnfa^ him* R®»r i ^ff >i$cs? *ttf®tf^ 8 ffasttfafaF stferr 
SfWT’t F3T ^TTTT I F^r ^TPT 8T®ffw ^ 1%S W5f ^ >i^S?Wl i fT *T5r 

f^# ^RT *tT I 

■stsotT 8 sjgw S®ti^ 8 w ^rnr i f^t -snsr s)®lfa'S ^ ^T f%¥ 

^<It \FS|pnfe ^«T ^ilw l^®si*fM *W I R^I’SlI 8 9 tf% 5 t E Rf^ 

•W I *1^1 ®h®*U *3l?ll <i|^t C^fl £)®lf<!® ^ | 

^’lWl'S* «lk e llb*il ^FF W^TT ^Rt CT, ?ttf=f1%^ % 'ST s tj^ >lk^ M^ftTSFTH 

'^•^l< s tT : SF ? TT ^'*lTQF®Tt5 ^lf% | 5 ttf^tfsF >l®c<P C<P*ali4 

St^TFRT "STCMT ^TF?k^S < lf?Rrt' 9 T ^Tt ^1¥ I 

®B55}T«f^W vf&l&IJR 



'S.oQ wqls SR'M *lf?frT 9 l'©'C*rl?r 'G 

The Merits and Demerits Measures of Central Tendency 

's^fwrocFT *$«i^ ^ ic.^ 1 01 1 <p*ii fott: 

*tlf*lf^ *|fWT: 

a$) s ttf®tf%^' ^ SFCST ^(T FF ifFt FfW 3 YFt FFT T ? ' r fWT FF; 

*0 ^1^ wl^lRm ->i<p<n »ilt*m %*F Rwi^FT; 

*t) isrc® - atlfatfsF 5 ' 3 ^teFtTRfw* stfiiRlT stCFFf RFT FF; 

F) •TJJflt 'sF'snj FFT FF sRlfsa W; 

$) FFI^s» CFW FiFF 'S*?t FT aMIs.l'P FTFT3 atTRlFxp Fw fM?r FFT FF I 
aflf'tfcF 5 «l=jfaFT: 

■^r) stTf®tf^r ^ atlwk 'SIFT FFT <Ff*T atelR's W; 
af) '® C 1 <|| t><p scMifl ■’llRfs<p fF'ftr <MI FF FT; 

*t) Rc<Hwi C*T*T FC^ F5 R'-fciifl FFtf^ CT^; 

f) i£if> ft ^ftIw 'sift 'orsiN ’ii^c'i ^ft RFf ffT ff ft i 

®0 lRR>^» afa^F ^fFFT: 

F*) uP'CTr FfW 3 FSTSsf FFT ^FHM "^rtTT; 

■af) FF5*T iikn« %F?T R^^tF; 

*t) i£# 2tf#5T ■SIFT FFT FF 8T»lf<rA W; 

’*0 uqfS' -TsjyTt ^twsrr FFT ap uPFsfrT 8HR« w FT i 
W lfstf$F> *ftT£F ^rgf^TT: 

F*) Facer ^FlT FF FT; 

af) i£|fEf RFftT <MCs 'T , 1lR'iCS|<l SJtTIlSM W FCF f<pot «1 FC^ RaftT FFT F¥F FF; 

*T) Flails* i£Fli> siF ^JFTFT fRostl'i> F°af)<p Fh aJM| *>j<p %(s\ snlRRxp sFRaTFFFT FF FT I 
afap' sjfFFT: 

F 5 ) if)t^ TFPq STIFF T&W R«?l ^Fl; 

at) FF, CF^T 3 Fw R^fttui CSRF^FT «FT F«T CW; 

*t) ^FT 2tT#F SIFT FFT Fssr kT»|Rs W; 

F) v£TC ; 5‘ Jibe'S! 5 Tff®t1%^ 3 ■fFT 5 Ttf s tfw StiFFT StCFT 5 ! FFT FF I 
'5|S|R*tf: 

^) %T •'!««? ^HT sjF F I 

at) ' i $atprtf?F ^i<p«i siFf WF F all ‘POT t*p£ ^ f^fTT ^T aiF F I 

*t) fsrfFCSF (FFT ^lf*F SIFT T5F '5FT W ^ t^fTT ^T *IF 'll I 

SF3STF ^Raft: 

a?) SfSqjill ^It 4|F k£|^ ^l^C.'SI Raf^r <pg| 4|F; 

at) sil^lii sift^FT s)«|R s ■?¥ *Tf; 

*t) CTFF FFFT Raftr ^Ft aiF; 

F) -saRF^ ^SCatF C^2I FafTSlT ^HTFTT -s ll%5rf ! T W’W «FT F«T CW I 
iH^s^ wli/Qnii fafb-ji}i^ ^l-Mt 



sfersr *RT 


TRSPr iilc*iil *Tf; 

*T) ^TWt ^^<1 'alt's C3>t*T 5 ttf=tf%^ % < 1CTT^1' ^RT; 

*t) scMifl % -5 it f n»T ^ifes ^it ‘P^it'i 'sr^rsit R% ^t *mr *tt i 

stg^rc^Rf 

•^r) stJRRT >I$CS? ^pfT *tBT ^ R# ^tt ^HTT; 

<) ft^T WST ^IH sNRs ^?T T|t; 

sf) Q^klcxp \st v l)Sl CAST'S 2|^<l<P f^rrfrr <P«il *llil; 

^) ^5t c*r ? ifen f^fTt ^t tmr i 

^^r<I<T: 

^) ^tt ■^l < P £ l *4lC*i-«l %^RT ftw) *tt; 

*t) <£(£5 ^f*RF ^WtlRRxp 2jfe>nl 2fCttT ? t ?RTT TJBT «tf; 

’t) 'otMifl C4M '5TH »tf 'qut'i RR W <p|d*H; 

^t) T^Tff Rj>)R> ^5jfiRr '5TT I 

vj.o'Jj sIlRRxp *^053 faf*f§T 

Properties of Arithmetic Mean 

RtJ[ *tlftf^5 <tc^t (RRftj Tt C*WStll ^C®ll* 

C^T ^fPItfira ^^■stn'SOTT? >raf§ = ^Ht^^lTt X stlRfs^ ^S; 

'©vfj 3ftf?fa gjj%fir sft»T ^S HlRR>4 ’I CM ^I^ s ttC s (? >1*1 f5 '53®TT; 

*t. ^ -MlRra sjt%f& irt»T ~$u?> sliRRxp >Rrf§ ••j\as»i; 

V. *ttRf%^ '5JeT <3 ^IHR? frr«?r%T; 

IS. ^ttf^tf^^ ^ 'S'h-'tlRm S)t'sj<pfi5 'stR'RT R»<i*fVl; 

~5. b*1t<P*) t<lM*P c 1 R RwMWkI s ttRf^r M Rst Rsf sfiRRxp »ICM 

C^tPPFT <n Rt«hl*pt p UI ’TSIH; 
k >T^fW 'Svlj^ilR^ ^iRiR's sttRf%^ 5f5 

n.x. + n.x,. + +w.x 

x __!_! 2_2 — 

n x + n 3 +--+n k 

'S.OH ^ ^ICsrlf 5 ^ ’©^ 2fW ^5 'Q iflW* 8j«ller^l«'»l 

Weighted Arithmetic Mean & Importance of Weighted Arithmetic Mean 

s*MlR* i||»i , sc e TT *1Ht*!lPr slOM ^T ®^5<C4 (7t 

<mI ‘5TT '»lt<P 'sI'Sl ^llwlRt®' ^ <1^ I «N 'ailwlRt®' ^ CSfR fs'S 0<p|?l I ^JT— 
i. «i«t 'stiwiRr®' *nRf%r i 

^ST^T «llwl(R'S ®ulf»lpi<p *|I5 I 

vs. m «llwlR'S ’IvS I 



^C?TT: 

i. 'anc?#l^ *tlf*lf^ *t^: 

CR*T ^FsfD ii|*-ic<P 'Slwfl f^Sf lR5f »R m\ «*f <K?1 '®kni ^nfSc<p ®R 1 5RT 

®t*t <p<k.«i c*r ■str < iT'S?rr rt?t ®ic 4 srro *iw »r ^nf^Rxp ^ ^®r i 

C^R x tfRT x t ,x 2 j.r^'STRQ'OTR ®R w 15 w 2 .w K '?C 5 T«R 

'ailwlRr 5 #lf^' x w 

w.x. + w 2 x 2 + + w n x n 

x — — *— 1 =— = — - 

Wj + w 2 + + w n 

i>,*, 

x w = <R*tTR Y, w , > 0 

i> 

£k*llar»?)*l®l: ®R 'SIIWlR® ' , lc.®fl filwlsr^lii si f*kjf ^TT 

i. ’SC'fR ®l w*l ®h®»i) '5FT M|R(®<p RC5?T *1(sncs ®R sfe <w$s® "5TT | 

ii . iXl^lfw faRfPRT '$si*il»i«i<p ®ilt«ili>*ilii W5 I 

iii. ^i><p R^lTT s wl< r (*il»al<i Rf?PjjR> s)a s <mc® ^t>T «u<rI<i <p-sI i 

iv. ^tl^Rv^fTtR RR*f "SRj^R **RX RR*f aj'gislfl f^% <Mt® igtJf ^R5R WT ^ I 

'S.oV R'»l'srt> ^h>i^5 

Partition Values 

(Quartile): C^R 'SfRSc.'i !(.<?> *ik*ra ^WfR «<yiks J il«rk*il?i *fiR 

<R 'SfRSFlt ^ ®*MlRl<.<P ^RR l>hfD ^?tprf% F§5f% 

RR I ®^i^i|Ric<p FJisN? «ft^r fvs«ifD | ^sR^T F®>«i(T5 RTR? ■'ikl ® Ml ■'lifted 

R5TR ^Rf& «ftst Rw'S» "3RT RT?T I 

Qi (i = 1, 2, 3)^RT «Rst"t MRT ^ I 4MTR Q] 8f*R F^rsfa, Q 2 ^®T 
fSRjJII) i£R° Q 3 '5'T ®®k t>§vf<p | ii|<pfi$ ®w|j>||Qt«p f^jf C^RTTT <p§Ml 4W 

o^vf<p^i^ (RMTRf I 

Qi Q)=(M.) Q, ^STR 

■ RCJ3^® 'sC'JH C*KST: C^# n I 

i - ®?r Qj = ^ P ^ ^ x i w»R; i = 1, 2, 3 


tfl^/5 $ji*i jfeM fbf&isi 6 ! &(<fif m HI 



’tR’R’fTFT sfersr *RT 


'bo 


■ ( 2 |f®Rs® C*R 3 T: 

— xi-F e 

Fjrsfo, Qi = L+ — — xc 

OT’tTW, L = i 'FST Fjsfa caf^RT 

F c = i 'fst fjs^t caRm 9 }<<^ caf*m TZFSRTnfsrS' S W^ , W 
fq = i ^ Fjsfa caf*t?r *m?M 
c = i Ts^r Fjsfo caRfa caft ^wt*r i 


■ (Decile) 

C4f*T 'svMlfas ?IHQ<.«iIc 4 «iyik<i ■'iMHs *1? <RT >*? 

^rpn%¥ 3 tstrt i t*f '»it s t R'»'s* 4W, c 3 ^ wH'8t*il<i '5®r ^<pfi5 F*f3r4 1 

■pT-*1i)<PC.<P D,(i = 1,2,3, , 9) ^SM 8J4TR 43T I 

'Sica^f® 4CxlJ^ C^C3J: C4f*T CT1T> ®*h' / i°*fTT n '3OT, 

Di = ^ i = 1 , 2 , ,9 

cafrf^ ^iljs* CTO: C4RT caf^t4F ’FWra CTO- 


*m 4 , Di = L + 


c 


(TRfTCT, 

L = i ''Fsr tr'fsr^ cafe 

F c = i 's 5 T iHvi4 caf^f ®j4^ l 'sl caf^ list's s l c l 3 T°' 5 fTt 
f d = iw Tr*RT4 caf^m sRPn^RT 
c = i ^FSf F*fST4 caf^m caf^r ^I4*ft*T I 


■ R'Fsrs (Percentile) 

c<pRt ^fpitf?i?T k<p %4ra^r Pc*|i4H «(«i J itCfi >ilsrlcHt<j ^RroT^rt ^ ^)>il1fiC4 fsjRt 
®\»|(.-> f Piss’ C 7 !^ ■STt'TSTFTR StUSFPf^ «34 I 

a*n 4 M», P|(i = l, 2 , 3 , , 99 )^t<rr£t 4 t»r 4 <it^n 

' 3 TO 3 l S (^F ; 5 W^r CW: CS# , ®' ! *fT 7 R 4 jtn' 3 P ! T, 

i -^*rF!j4, Pi = ’^r^TT'3 srR; i= 1, 2, 3, , 99 

caft^® C^CS: C4PT R^)« OR^O Wf7?T C4C3T, 


n 

*r®7R5, p, = l + 


i-Fc 


c 


i$n>yi*tj!y<> <fl?ww 


4 





'to 


C*Ntl?T, 

L = i CJlf'fa f^ipffat 

F c = i ^ffsr *l'®»i<p CJjf*t?l ' 9 i<<''5l CSlf'ftl list's ^l^PT^lTT 
fp = i ^sr W csf®fa im&tt 
c = i 'OT *I'S»i 4 C2tf®fa CS|f®t WH I 

MOiliiaiBHiflflHiiiBtilil 

Some Theorem and its Proof 

i i sfsrH w w, ^t 3 ^n% *ih i 

*mr, ewr^PT, £(>, -3c) = 0 

gfsrff : '5C«JH : 'SR7T ^f%, X n ^Ts^fT^ '5IT»Pr^ Xi JC n 

^RFRI 3c 



n 


••• X *, = ,vc 

'Wf *nf?Rf ^fifD fU5 *ttf*lf%^ sftSff Tfsrfl, 

Z(Xf -x) 

= p-p 

= nx — nx 
•••£(*,- x ) =0 

.'. ’'S’StT ?Ttf^?f 2(1® |T> »(H $C® s tCv5?f ^1^*1 1 (.*1?! ^rsrft ! 3 c tT | (£(>||1*1'A) 

CJ^xs 

SfsfH ^?T C*T, *1lftl'® < t> ’t'f ^R^tTtQf®!^ Wft 5 ^ 3 T s lf% ’8 e fl I 
xsm T, '£f,(x i -x) = 0 


shrff: .v wwn x l5 x 2 

f b f 2 f n (?Kn?r,^X = N . s nf 2 tf^ y 



=Nx 

<iRsf!/ fyfaQtili fbf&fBM SRtf*F1t 


x „ 4T7RT *fsrt3R?r 


5 rf^*Tfl 5 T STW *RT 




>xi i *f 3 T, i $*iprr% hh ®ttf®iFs<p ^fwktri ^i^fS, 

E/ta-*) 

‘ZfA-Zf? 

= Nx-Nx 
■■■Y.f,(x,-x) =0 

. *tlf*lf%^ fiC'A ^'SUTO^RT 1 C r l<l ^iwfS I ( 8 |>)lf*l'S) 

I fitsrff ^ C*f, *t^ TJfT 3 aiMfts f^T^T I 

W*TT, ^STK ^ C*T, x = a + cd 

gtsrFf: C^C3f: '5R?T X n JCi, Xi x n i£R° 

SrIw«i sttf'tfN* ^ x ^T, 



n 


*#, d t -J. 

c 

^T, X[-a = cd, 

<fT, Xi = a + cdi 

«, I^ = ™ +c Ii 


^ ^®T 3 ^rt^tf^ %*l?f I 

CJjR^S C’PCifl: 

sfsrH'^' c*r, *ttRf«3» *t^ « *iMf*m i 

Yfd 

'5RRT, ^ CTT, x-a+ ^ ' ' x c 

N 


a = 

c = *iMP) 
d l = ')''§*■* i 




SfSTFf: ■5R7T X TO 11 ’STl^PTSJ^ jcj, JC 2 *„ S^lw* sT'RRtftt 

f 1 ( f 2 f n W*rfl?T Y,f’ = N « jf^OT, 





c 


^t, x r a = cdi 
^T, X{ = a + cd; 


a=^T 

c=mmPi 

d t — 'TlpT fj^TC 5 I 


&BfytVffar *i 8 pwpt 



C4#?T 




fiJCi = afi + cfidi 

Zf* =a ZL +c ZM 

N N N 

__ N TJA 




4T 


N 


N 


[S«ti fj *a l<i I ‘S c t ‘pc.fi] 

^ 'SM s'f <Pt?r « N ^t?rf , 5t s f 



4T x = a + dc 


(«tUlPR5) I 


.'. x = a + cd 

s#tf^F *^5 '3J®T 3 '5Tt < lf^?r fovs-g^ta I (gTSTlf*!^) I 

O I fifSTW 4?T C*T, '©vjjailffm >f T*H ^C'® <1 iPlf'©^ 4 1(.^ 3 T*lfi ^g'srsr I 

^5feRT, 

spth 4<r c*r, ^ (x ; - x) 2 < ^(x ( - a) 2 [ c^sr ] 

fiplH 41 C*T, £ f (x ( - x) 2 < 2 f (x, - a) 2 [G#t<f® 1 $WH OTT ] 

C*R3T: 


sTstK: ?rw4f?r, x b«ic<M n x 1? X 2 x n »llF¥o^» 4® 

x 3 a C*IC4h i34f^ <il , c*<i ^Ts^fTT c.^^11 C*1 x* a I 
$•*&, £(*, -a) 2 =£(*, -x+x-a) 1 

= z - x) 1 + 2(X, - x)(x - a) +(x- a ) 2 } 

= ^(x,-x) 2 +2(x-a)2:(x i -x) + ^(x-a) 2 
= ^(x,-x) 2 +2(x-a).0 + (x-a) 2 . W [£(x,-x) = o] 

= £(x, -x) 2 +n(x-a) 2 


C*TC^J> x* a, n >0 ^(x-a^O . . n(x-a) 2 >0 

=> £(x, ~ a) 2 = 2(x ; -x) 2 + 44fi> *HIA|4 7 T° 1! lTt l 

=x>X(^-«) 2> Z(^-x) 2 
. . 2>,-*) 2 <2>,-a) 2 

^spffe wpnfe 'sth ~$U5 5trfir»<p •♦'5jj-.su i (€t*nf®tw) i 

1 4 ^>f£> Wftlgzft Pf zlvl’i'ii 



sw*r 


G#f» '©(.vim 

8f*fff: 'ST^T x b*1C<M II 'SrPFT^ Xj , X 2 JC„ sM^T^TT *T«ll<iK»l 

fi s f 2 f n i<HkiZ/ =N >ir^x Sslom 5 tlf=tf%^ ^ .v C^t*r v£i^# 

<1^4 ’T^fiT I (TT^IIW x * a I 

^ z fx x ,~ a y =z/( x . _ * + *-°) J 

= Y.f\ x > ~ x ? +2 (*. -*x*- a )+(*- a ) 2 } 

= z f> (*< ~ *y + 2 (* - «)Z ft*, -x)+Tjf>(x- ° y 

= Z /(x,-x) 2 + 2(x-a).0+(x-fl) 2 .iV £/,(*, -r) = o] 

= ^fXx,-xy+N(x-ay 
CTOJ x*tf,N>0 4^(x-a) 2 >0 . . N(x-a) 2 >0 

=> Z//( x < “«)* =^f( x i -x) 1 + 

=> Z ^( x - -°) 2 >Z -*) 2 

•'• TfX^-x) 1 < '£f l (x l -a) 2 

.'. 8tf^"srT»r5C'$' s tTf*t1%^ ■’los-si ^rsrfit i (sr^rtf^n®") 

8 I afSTW W C*T, «J ^ X,, /?, X 2 ^5T, 

(«. + «, >iW*T'* «nfeff^sp «n$, x c = ”i^ +w 2 x 2 

» t + » 2 

SfSTFT: X] 111 J^pJCij X,^ i£RX im* 

X.. + X, H hX, 

Xj ^®T, X, L 

•'• x n + x 12 + +X 1 „ 1 = « 1^1 (0 

«iH*, x 2 o e u<p«( n 2 5 T\ 1? tT^ x^.x^, , X 2n2 ^TOT?J *n? x 2 

X 21 + X 22 H hx 2 „ 

X 2 = — 

n 2 

:. x 21 + x 22 + +x 2fj = n 2 x 2 (//) 

(m+n 2 ) -^RiRis ' , llRF®<p ^ x € ^r, 

(x u + x, 2 + h x ln ) + (x 21 + X 22 + hx 2n ) 

X = ! — 

»l + «2 

_ _ n l x l +n 2 x t 
c «i + n 2 


[ (i)'S(ii)^^] 


(gfflft®) 



stills 


<t i n ^Tv’sfTT^ fafa i 

.v u«ic<m ' 5 TH n [•w’i l 


^PfK Xy = 1, x 2 = 2, , x„ = n 

5 t\ 5 , 

-_ Xy+X 2 + +X„ 

n 

1 + 2 + +« 


n 

= -(1 + 2 + +n) 

n 

_ 1 n(n + 1) 
n 2 


"(» + !) ] 


_ n + l 

X 2 ^ ^ 

b l «, st 3 ifaf'®*** Gj , « 2 eulfrfo^ *t^ 

(«! +«, )*R?tw G ^c®r, sf s n c f w c*r, G = yjG l .G 2 

[ C*T'f!W ;jj =w 2 =n ] 


g 2 




sfsTFf: ^f?l, c?si<p x iSRf n x ^fs 18 ^ t HT'3P y aih^*^ x 1 ,x 2 , x n ^<f° S^lc'm 

®ulfif\s<P ’teG, ^T, 

G, = (x,.x 2 x flj ) Wn ' 

= (*i"* 2 -*,) 1 " 1 (i) [ » i = « ] 

y i*l?f «, ?R*fW ^5^1 ^*il Sj<p y t ,y 2 , , y n ^ %5TUf?f 'STllfafixP 

G,m 

G ,=( y , y , yj "‘ 

= Ov yi - y n V («H » 2 = « ] 

■^5^1° («j +« 2 ) = (n+n) = 2n 7 R' S IW sTv^flT?! ®nlfafs<p ? f\5 G wi, 

\_ 

G = {(x l .x 2 *„ ).(y v y 2 y„)} 2n 

G 2 = [{(*•** J 

= {(*i -*j *• M^i •?* — y n )} K 

= (x t .x 2 x n y ,(y 2 -y 2 y„ )" 

G* = G, ,G 2 [■3T^NRT«r (i) « (ii) ^ >il*iwi ] 

.*. G = y / G ^ G ^ (ewfas) 


fe/w5/= 7 





i c^csr sirrH w <?t, am>gm>hm 

W: 'SRTT^ft, Xi 'S X 2 1 ^f5' W&tt *HtW ^T^UT I 

TT^r^rr^, AM = Xl + * 2 
2 

GM = ■ 1 Jx I ,x 2 

HM= i 2 i 

— + — 

Xj x 2 

^rrsratwtR, i 

(^ — x 2 ) 2 > 0 
=> (x 1 +x 2 ) 2 -4x 1 x 2 >0 
=> (xj +x 2 ) 2 >4x,x 2 
=> x t + x 2 > 2 a /x 1 x 2 



X, x 2 


<i i) 


=> GM>HM- 





b r I 4511^ C^3J Sfsiff ^ C*T, AM.HM = (GM) 2 

^mr, yj AM.HM =GM 

2tSfH:'5n?T ^ps*TT 4]ri| ij<j> TfoTtrr T^fS’ JCi 'S JC 2 I 

>r^i^>iiM, 

Xj + X 2 

AM=— - 


GM=(^x 2 ) 2 
„, 2 


^ , AM. HM= 


x, +x 2 
x 3 +x, ‘ 
x,x 2 

= (^+x 2 )- 


*i*2 


= J*iX 2 


(^+x 2 ) 

AM.HM = (GM) 2 
.*. yj AM.HM -GM 

i I s#tf3RF ^5, AM x = x i +x * + • 
; 




('aicd^t'® oti) 


f x x y + f 2 x 2 + + f n x 

N 

_TM 

N 


(C 2 |f^$' C'^M) 





* l sijlfifs* 5|®, GM = tfx l ,jc 2 jc„ / ( x l .x 1 x n )" ( ^cd'*fl < fs C^RSI) 

= tfx/'jc/ 1 x/' / {x/' .x / 1 -x/'V (Gaf^^mcsTO) 


« i 5|®, HM = - 


( ^TCHI'^pT -SCMl-Sj (,••'!“ (.1*1) 


iv 


(C2tf'l < J's 'ot«li<i WSI) 


-A 


+ 1 


M e = — — — ’STT *ftf ; n Pi t£r| b 5 T° 1 *tTT 

n +\ rwW 
2 ) 

; spfr MCSft'S^R’W' 


<t I sips = 3 x 'sr*rw - 2 x 
= 3A/„ — 23c 

>b I ^^tfrraCTOJ, AM xHM =(GMf 

^1 x = a+cu ; C*T*ftT?T a^T 3 c='*IT < lf5T 

t r r . ,. r , f - . i . - «,^+« 2 *2 

\r I -’iNiki s *t\5, x c = — — — 

«, + w 2 

_ _n l x l +n 1 x 2 +n 3 x 3 
«, + n 2 + « 3 

n.x, +n,x, + + «„*,. 

= _!_J f_£ 

n, +« 2 + +n k 





'o I 


sfsfsr n sttf®tf%^ ^ 'S wstt ^rsrK «[«ik x = M =- 


i «t<r x w 


W.X. + W,X, + + w„x„ 


x l — (£f*rsr *t*r — >il^l<f < -r 


1 c*tt ■ 9 t*f = spm ^ + (n-1) x ’rmm ^rs?r 
I (x l -x 2 ) 2 =(x l + x 2 f - 4x,x 2 
I (Xj + x 2 ) z = (x, -x 2 ) 2 +4x l x 2 
1 *i 2 + x 2 = (x t _ x 2 y + 2 xjX 2 
= (x, + x 2 ) 2 -2x,x 2 
1 ’’raft, 2 x, = nx 

1 wc®fr?r Y. x ; = y] x, -^5*r + ?rfW 

1 >if^><i» 


wiiiOtfiH /®/3 k?m si^w 



sjsfsr «toff 


Ho 

i I ^ '5RHT ^ 'S sulftfcxp *t^ ^TSfHK^T 50 'S 40 ^C 5 ! '®<1 5 f 'S 

*ih igfi> fa# ^ i 
*Wt*fH: 

CH'SraT^T^, 

AM = 50 
GM = 40 


AM x HM = {GM ) 2 
{GM ) 2 
AM 

= m 2 

50 

_ 1600 
50 
= 32 

*n?T ^f?t, Xj 'S x 2 

AM =50 



,\ x 1 +x 2 =100 (1) 

'SIMM, 

GM = 40 
=> ^/xjXj = 40 

••• XjX 2 = 1600 (2) 


Wffa, 

(x, -Xj) 2 =(x, +x 2 ) 2 -4x,x 2 
= (100 ) 2 - 4x1600 
= 10000-6400 
= 3600 

.’. x, — x 2 = V3600 = 60 


'*IlH«ll ^ftfa, 

HM = 


- 0 ) 



w§l* 4 < H'»I 


(1) 'S (3) CTT*t +Ri*il ’tr?, 
x, +x 2 +x 2 -x 2 = 100+60 
^t, 2x, =160 

_ = 160 
X '~ 2 
= 80 

5 i^to c f(l) c*tw(3) <*fei ’tit, 
x, +x 2 -x, +x 2 =100-60 
2x 2 =40 
40 
x t~ 2 
= 20 

fa*fer, HM=32 « 80 « 20 I 

^ i 2t& *l iFif'® < p 5 wfsrf^s 3 ^c®i ^if*tw fMrt i 

Ot'STlt ^3^, 

AM = 5 
GM = 3 

*tft, ^Tf*T .v, 'S x 2 

4^, AM =5 

=> ^ +x 2 _ 5 

2 

.’. x, +x 2 = 10 (/) 

'aiMIfl, GM =3 
=> ylx i .X 1 =3 

.*. x,x 2 =9 (») 

■srrf*r, 

(x, -x 2 ) 2 =(x, +x 2 ) z -4 jKj.x 2 
= (10) 2 -4 X 9 
= 100-36 
= 64 

x 2 — x 2 = *Jm — 8 — 
ijj?# filmSfa 


(Hi) 





(0'S (Hi ) <m *11$, 
x x +x 2 — jCj -x 2 = 10 + 8 

=> 2Xj = 18 

••*=9 

(i) *R 'isfW'T x 1 ^ '5Tf i T <lPl(.il *11$, 
9+x 2 =10 
x 2 =10-9 
= 1 

9 'S 1 i 


W'snT 

AM = 25 
GM= 15 
HM = ? 


«irsrat ^ftf^, 


AM xHM =(GM) 2 
25xHM=(\5f 
225 
25 
HM = 9 


HM = - 




x^ 'S x 2 


2 

x, + x. 


x l +x 2 = 50.... 
FT® GM = y jx 1 x 2 


-(0 


=> (15) 2 =XjX 2 

x r x 2 =225.. 


m 


<Sconl<ijf*i<p vffipTSiflt 7 ? 



WsT 


(x, -x 2 y =(^ + x 2 ) -4x^2 
=(50) 2 - 4 x 225 
= 2500 - 900 
= 1600 

Xj -x 2 =40 

(i) 8 (iii) C*TT S 1' +fa<il «tt$, 

x i + x 2 + x i ~ x 2 =50 + 40 
=> 2x, =90 


>itfl<m (i) >8 (iii) *tl^, 

x, + x 2 — x, + x 2 =50-40 


*tv5 9, 45, 5 I 

8 i s tlf=lfw ^5« 1.8 «ulf»if'©<p 8 OlPlW 

^TWK : 

c F f'S?rr '3tre, 

AM = 5 
HM = 1.8 
GM = ? 


AM xHM =(GM) 2 


qft, ’rpijr x, 8 x 2 





H8 


*tsr 


«NM, 


HM =1.8 

=.^i=i. s 

x, +x 2 



/. x, x 2 = 9. 


(») 


^rar^r, 

(x, - x 2 ) 2 = (Xj + x 2 ) 2 - 4 XjX 2 
=(10) 2 —4x9 
= 100-36 
= 64 

x t — x 2 =8 («7) 

(/) 'Q (iii) ’tft, 

X,+X 2 +Xj-X 2 =10+8 
=> 2x, = 18 
x, = 9 

(/) C®f^ (Hi) (4wl*t +Risil ’Ttt, 

Xj +x 2 -x^+x 2 =10-8 

=> 2x 2 = 2 

.\x 2 =l 

f^frr, «t)|f»iR><p ^ 3 9 'S 1 . 

<!• i 2ft> <nf“ln 9 « 4 ^5®T i 




HM = 4 
GM = ? 

AM HM = (GM) 2 
9x4 -(GM) 2 

GM =>/36 =6 



sft'T'ST 


'Js I *HT3ipp 50 8 tStj |fv|^»<j> 40 i IC^ 5 <Ml <c°i 

'»W«p®i©'OTRT 8 3rj|[»ifi«p l 


c#TPiM.r n 3 T° :? fr^ .r 15 x 2 , x n 

*\m+ ^ +X 2 + +X n _ 50 


wolfilw^ = (x,x 2 x n ) n = 40 


sttf-iFh<p ?tw = (■ 


»il*i(.<p 5 *tf^, 

5. 5__ 

5’ 5 

x. x, 

- +—+-- 
5 5 

_ X, + X 2 H hX„ 

5 « 

l(x,+x 2 + +. 

it n 

1 m 


•W- 


s 


^rjsT ®fjlfsif^r^ 


= (x L X*_ xA* 

U'5 5) 

_ (X,X 2 X n ) n 

(5.5 5)^ 


_ (*i^ xj 

(5")* 

= i2. 

5 


.•.■ft?# io s wrfsrf^ ^ 8 1 

wivfafili ftsfbwt‘1 SR%*F1t 



5 rf^*f7FT gfersf «Rr 


9 S> 


l C^H o«ic.^ ^ 45 £tf®fi> 'STH' C«I^5 20 fawiM ffolW^ICT 5 ^5T*f 

t>«K<M «t^ XH ^C4? 

>WWK: ^Tt*T ^f%, C^pT X i£RT 11 '5Tf i T jfj, X 2 Jr n ^ x 


%*pm, 

_ x,-20 

U ‘~ 5 

^T, x,-2Q = 5u t 
^r, X t =5 u, +20 

^ i>,= 5 i>, +Z 20 
% S^ = ii + 2^ 

n n n 
^T, * = 5m+20 
^T, 45 = 20 + 5 m 
^ t, 45 -20 = 5i7 
% 25=5 m 


.-. M = 5 


u i = tJ®l<P 


[%«¥ «n^F Summation fowl 
[%«?r n «T*f ^3# ] 


.•. f^rc c f?r o'ic+s ’t'F, 5 i 


tr l C^H t>*lC<M *tt? 10 tg^RT 8jf®t^ >IHC4 5 '8 e f 25 C4N 4*KFT 

0*1 0"^ < T >V ® ^,C<1? 

^WPtH: ■sn?T ^f%, C^K '5«W X 4?T n X\^2 — -Kn ^SilWl ^ X I 

m ; =5^ +25 

*. Z“.- 5 Z*< + Z 2 5 



n n n 


<TT, m = 5* + 25 
= 5x10 + 25 
= 50 + 25 = 75 
.\ »Fj«T t'nc.+^ ’Iw, 75 l 


x= 10 

U, =7fJTf^ifpgs 


iS»yi*uly* f i#’WiW 



sft'T'aT 


& i hr 250 Rc^ii’f fen 10 wt «w ferjfe rr f^Hrr 

hrt^h i fajjjf'© &®k. 4$ ^ 3.57 ^r wc<m ^fefnnR i 

HHtHR: HR '^f?, C4R beu<M X n H^fT4 HRH5J? X\,X 2 X n ^TR? Htf'lfe^' 

^S X I 


' 10 
> x , - 250 = 10 m, 


Vx V 250 Yu. 
>^— = ±* + 10-=— 


:> x = 250 +10(3.57) 

>x = 250 + 35.7 
. fe 1 # s#lfA44 ^ 285 .7 


io i 5,10, 125 


*ffn, x, = {5, 10, 125} 


^r, a = 0 
Ht*f%, c =5 
u : = w 


Uj = (1,2, 25} 

^51 25fi> '<il«lf<i<p HXHfln (7f&, 
•. 2t s lH n R«l(<i<p H^fiR ^ 





*tf|3rs?lTR stsfsf «iar 


x = a + cu 
= 0 + 5 x 13 
= 65 


» i 20, 25, 30 - 


<#, x = { 20 , 25 , 30 - 

x, — a 

w, = — 

c 

_ X, -15 
5 

:.u t = { 1 , 2 , 3 — 17 } 


1 7fi^ ^tim <7r5, 
*. n ^MR<p 7 ix*lTt?' stfRfs^ 
__ n + 1 
U ~ 2 
17 + 1 
2 


■ 100 ^UWPri w i 

■ 100 } 


[ 4 tK?Tn = 17 ] 


-“-9 
2 




^®r, a = 1 5 
■»iM*?), c =5 

U. = TfSTf 

x = ? 


5 ttf 5 t1w ^®T 'S '3Tf*1%T f^P^fcT, 


x = a + cu 
= 15 + 5 x 9 
= 15 + 45 
= 60 

I a,a + c,a + 2 c,a + 3 c a + 2 «c*lRlfi 5 s I 


*#, x i ={a,a + c, a+ 2 c, a + 3 c a + 2 nc } 



_ Xj — a + c 
c 

:. u t ={ 1 , 2,3 ( 2 n + 1 )} 


^ i «rtc i T, 

^T, b = a-c 
d = c 

u t ='^r ; g*T'^R y 
x = ? 



stills 


% 


.*. n '«I-»|R<p 
_ M + l 


2 

2 ” + 1 + 1 [ n = 2n+l] 

2 

2w + 2 
2 

2(» + l) 

_2 

u =n + 1 


■®n?rat WTf^T, sffPlRxt 1 % 'Sf^T 3 f^r%T, 

x = b + cSi 
= a-c + c(n + 1) 

= a—c + nc+c 
— a + nc 


}o i C^H G3f*fcs 150 3^T 60 i 'slws ^ 3^ 

70 C#3T 3^HT 55 C^s? i ^ (2|f*fa ^I'lk ^OT <&$ W i 

»i»il< Hs slifiwi ^ 'S % 3SR x [ ^^tTT n 2 3 *1® 3^ x 2 

C^rWT n x +n 2 =150 

n x = 150-«2 (/) 

x, =70 
x 2 =55 

J-lp^fq ® 5^5 3TSi*T, X c =60 
^im wtR, '^RiPi'o 

_ _ n 1 x i +n 1 x 1 
n x +n 2 

=> co (150 - n 2 ).70 + w 2 .55 
150 

=> 9000= 10500- 70« 2 +55« 2 
=> 9000 = 10500-1 5« 2 
=> 15n 2 = 10500 - 9000 
=> 15/7 2 =1500 

=> „ 2 =I^°=ioo 

n 2 v£)?T5lt»r (i) 't»fl<McH «Pi«i *tt^, «, = 150-100 = 50 
.'. f*fC# ^kcw 50 '®f I T 3 slitHcra 100 i 


J)^f^ faferji'n ssW-Wi 



5 rf^*Tfl 5 T STW *RT 


Vo 

i <pc®ic«r 75 ^FT ^Ttc^ i Steens 80 , ^l^cnn 75 « a if**if®i'® 

't'fw 78 ^c®r^iar « i 


Ct'S^TT '3It^, 

», +n 2 =75 

■STW^#, 

^T>3 ^Tv^flT //, >3 ^ *P3?T i£|^ Tslilft ^T^fTT n 2 'S s tv5 x 2 


n 1 =n'£KKx l = 80 
n, =75-» ^ x 2 =75 
>ifH|p|'* x c =78 
«ii»nii wfft, 

- _ n 1 x 1 + n 1 x 1 
r h +n 2 

(»x80)+(75-»)x75 
n + 75 - n 

80»+(75x75)-75w 


78 = — 


78 =- 


75 

5w + 5625 


5w + 5625 =(75 x 78) 
5w + 5625 =5850 


=> 5m = 5850 - 5625 
=> 5n = 225 



.-. 77 = 45 

.-. ^fsPR^tTT, /ij =45 

.'. 77 2 =75-45=30 

^nzi <3 WT3FW 45 >8 30 ^FT I 


®»w/sm» , f®ww 





b-i 


xt i c^w < H. a ic-3T<i ^rnfw, ft'asM 'e f*w *mrm 20, 45 « 60 ^ 

Tjvrnu^sr 42, 50 'e 62 •wr 'siw* *il*<if®i'® 


WlH' : 

'«n'si<n 

_ _ n l x l +n 2 x 2 +n 2 x 2 
i\ + n 2 + «3 

(20 x 42) + (45 x 50)+ (60 x 62) 
20 + 45 + 60 

= 54 


n x = 20, x,=42 

n 2 = 45, x 2 = 50 
« 3 =60, x 3 =62 


i »i*ih «tf^r ^i<2kis «tr® «n<.sn *r^ wrot 

90 « 95 ^5? 


3RRH : 

wsraT 


_ n 1 x 1 +n 2 x 2 

c «, + n 2 
n { =n 1 (■'nh 

Jj =90,3 c 2 =95 
(i) -r? ?rsffai c r ~5us 

_ n..90 + n.95 

X c = 

n l +n l 


-(i) 


185 

2/7 j 


= 92.5 

.•.f^4?r >iF#ia x c =92.5 i 

i <1 Ic4c/5»i «wl8«jk® « 4^il <p4&I?I(.*t<i >)lPi<p c^s^^naKsr 1260 t>W « 
960 t>w cw 1200 i £ « *i%rT 

5RWK: , sn?T < $sF^' Wt>lf)« n ! <3 ^ (R^T .Xj *ife«ll <p4olfk Tf^JjT n 2 *3 ^ 
(R$*T x 2 

OTOTT^tOf, x, =1260 ,x 2 =960 
>tpMpi'® x c = 1200 
<pu*ilgtili /w/ 5 ft >/'=7 SRtf*F1t 



’rf^’fTFT sfersr *RT 




. _ n 1 x l +n 2 x 2 


1200= 


n _ «, .1260+^960 
n, +n 2 

1200ni+1200n 2 = 1260ni+960n 2 
=> 1260 ni+960n 2 = 1200ni+1200n 2 
=> 1260n,-1200n, I200n 2 -960n 2 

=> 60ni = 240n 2 
«l_ 240 _ 4 
^ n 2 ~ 60 " 1 
ni : n 2 = 4:1 

^ -qnfaffci ^4ir = — ^ — x ioo 

n. +n 2 


4 

= — xlOO 

5 

= 80% 

<P»fc>l<Jk ?T?4TT = — — — 
n i +n 2 

1 


: — XlOO 
5 


ib- l C4>H Jlfaws (^©•T 500 1>M l $ <$3^ S , si%Tt 

520 IjW « 420 1>R4 <3^ « 'oil'll'® « ^4jT fafa ^ I 


^WWHs 

*ff%, < 3? 5 ^ ^Ts^TT, n l =m 

■sjf^TT ^4IT, n z = n 


x c =500 
3c, = 520 
3c, =420 


i$H>yl*tjlV4> ‘#WjW 





bn9 


_ _ n l x l +n 2 x 1 

' n i + n i 


=> 500 = 
=> 500 = 


(m x 520 ) + («x 420 ) 
m + n 
520 m + 420« 


m + n 

=> 520 m + 420n = 500 (m+n) 

=> 520 m + 420n = 500 m + 500 n 
20 m = 80 n 
/w_4 
n~ 1 

m : n = 4 : 1 


2|fac.<P3 ^T^tTT 


= 500 iflf- 
5 


= 400 


eft'll ;J|f»iC<P3 ’T^Rt = 500 <4 ?f 


= 100 W! 

3 «|^1I'S = 4: 1 

TORT = 400 wi 
■STf^TT afsrw? = 100 


i<6 I 100^ 1000 T>W I C®r*fT C*t®T W, *3*'5?t+4 ^f^RTST 580 « 

590 "5M *f4T PPftPT '©Iuto *lf^ C^$*f 850 "514*1 'S 950 I S|f»iW4 
C^$*T ^ i 

?WWR: 

(weur^nc^, 
af^’TPRT, n=100 
^ C4^5JT, x = 1000 

£x ( -rix = 100 x 1000 

= iooooo 5m 

^rfW c^s^fRj ^rsrfi, £x,' = 'sMt + ^«li 

= 100000 - (580 + 590) + (850 + 950) 

= 100630 

T-n+Isfi/i fafstjm SRtf*F1t 





5lfW Cm 7 ! = ' ‘ ' 

_ 100630 
100 

= 1006.3 5m I 

i c^h ^rntwro so sftcm Wm cm 7 ! 90 5m fMrr mt i ft*¥ ^ cmt 

cm sftcm cm 5 ! '^prarcsr 94 5m t*m 89 <$?r 49 <*m. 98 msf! i 

«i(.na ’if^ 5 ^ cm 1 ! w? 

mwK: *ift, 

afatm ’ntfir, « = so 

m Cm 7 !, 3c = 90 

^<15! cmem mf§, y x t — nx 

= 50x90 
= 4500 

3rfWcmw« =Y, X , - (49+98) + (94+89) 

= 4500-147+183 
= 4683 -147 
= 4536 

^ifapmcm 7 !, jc' = ^^ _ 4536^ _ gj 


50 


= 90.72 


i msf ftc«Hcm isff®f5 4 mf ®pt mm ®rr® ftcmtm ®fjiftifm> 4 ^ttst! cm i 

^ftcmcm etjifiif®*? i 

mWR: <i>Rj, cmr mem „r m n x lt x 2 x n 5?iw<i 

wtftftm m G x ^m. 


G x = (jc,Xj x n )" 

•(ft, u. = — 


G u =4 

G x =? 


SsKWififtf^s •fH^pnpr 



sft'T'ST 


U «T)ll4Rt>4 *^5, 

1^ 

G u =(U ^ 2 .«„)" 

4= (5- ^ 5l)^ 

4 4 4 


_ (*i* 2 ■ 


(4.4... 

G r 


-x n y 


•4)" 


(4 ’)“ 

4 = ^ 

4 

.*. G x = 16 I 

^ i aufal'©^ 4 sjf'®fi5 iiHc"? 5 ^W1 'S'f >3ij t1»i{^»-«^ <P'®7 

*PWH: ^f?T, C4>FT WOT X «SRT n ^Ts^tW , x 2 x n 'S^lC u r«l 

G x ^7T, 


G x — (jc,a: 2 


-x H y 


4 - (x 1 x 2 x n ) n . 

*#, u t = 5Xj 
U| = 5xj 

u 2 = 5 x 2 


u n = 5x r 


G x =4 

G u =? 

ll t — «Tg I T'55R s 


G u =(u 1 ju 2 u n y 

= (5x i ,5x 2 Sx n Y 

= {(5.5 5X^x 2 xj}i 

= ^5 " (XjX 2 x n )Y‘ 

= (5" ) M (jcjjc 2 *„)" 

= 5x4 [ >iS1<M c f (i) i*rer ^kk4) ] 

= 20 

IA3& <pjli)(gfili fafsrifi^l 2&t*F1t 



’rf^sfTFT SWsf *RT 




^3 i «rj|f»jfv®<p 40 *ihc<p 5 ^sW €f1® 'SfHsf^ra' 

»t^ w? 


^IWH: '5Ti?T <)#, be1t<M X II ilM-'l^ Jt lr 3C 2 *n Sj>lOf4 WtfsrfW 


* 1 ? G x ^\, G x =(x v x 2 x n ) n 

40= (jc,,jc 2 x n y 

*#, 

_ X, 

U, ~~5 
_ *1 

“‘ ”T 



(i) 

G x =40 
G a =? 

U = 6*1 <P 



U 6«U<M ®t)lfafs<p *1^, 

G u =(u l .u 2 u n ) n 



_ (x l x 2 xj" 

(5 n y 

= ^- h51<p«i c f (i) »sRf ^klt<i) ] 

= 8 







$.8 I ^ <*EJ 15 y = - eolftf'©'* *t^ | 


^rWK: 'srw ^t%, c^H pot .y n xi^... 

^ G '$& T, 


G x = (^,jc 2 x n ) n 

=> 15 = (Yj,y 2 x n ) n 

C’t'SnT '^Ic®, •i^ i T ^w, y = 


..„r n 5^1 swift fa <p 


5 

x= 5y 
x l = 5 y t 


:. x l = 5y x , x 2 = 5 y 2 - - 

(i) *r yes < n^. 


—X n = 5y n (i = 1,2... 


15 = (5^,.5^ 2 5y n ) n 

15 = {(5.5 5 Xy iy , y n jfi 

15 = (5.5 5)" {y,y 2 y n Y 


15 = (5 *)«G, 
15 ^ 


[•T$*T G y = (y x y z .y n Y ] 


i 3it ^Ts^ttt^ «w iftfc><p ’ft? 6 <ii^- 3^s(jt csre^rr ^c®r ^ km wiftf^ 5 12 

< p'®? 


^sf%, ^IX'sfTT JCi, X2, *3 

GM =(x l x 2 x 3 ) 1 =6 
=> y,y 2 x 3 = 6 3 
= 216 

J}<pf5 WJ l +'(<}# il fUSfy/e 7 





Mr 


GM = (*i.jc 2 .;c,.;c 4 ) 4 = 12 
=> Xi jc 2 x 3 x a =( 12) 4 
=> 216^=20736 
_ 20736 
* 4 216 
=> * 4 =96 

.-.fa# Fj'sf 96 l 


^b i a, ar, ar 2 ar" 1 *ql<5lf5-«q OT*fTe CT, GM = JAMHM 

m*n, n 5T*n^i iF®<p ^R«rjBr »i iRr®<p *t^, f^H% ^ 

cure ot, 

Jam xhm -GM 

*IWH; a, ar, ar 2 ar "” 1 *rfttfi>?r *l*PR*fiT =«-! + ! = « 


a + ar + ar H I - ar 


a{l + r + r 2 + + r n *) 


"(0 


GM = {ja.ar.ar 1 ar" 1 )" 


= {a.a aX/V 

= {a n y{r U2+ 




-(») 


isa>ij/«o/w *t few 



sft'T'ST 


-(1+-+4-+ +4r) 

a r r r 


(i+-+~+ — +4 t> 

r r r 


n-l +r n-2 + +1 


-m 


(1 + r + +r n ~ 1 ) 


4*t*T (i) « (iii) ^ « c l"^ *1T^, 

MtMf - ** r+r '+ — + r '"‘ ) - 

n 

AM JIM = ct 2 r”- 1 
■JAM HM = Ja 2 r n ~' = (aV- 1 ) 2 
= (a 2 y(r"-'y 

= a r~ =GM [(2)^W) 

JAMHM =GM 

l 1, 2, 4, 8, 2" ^ 

C®T*fTe<7T, AMxHM = (GM) 2 
3mg: 1,2, 4.8 2" *iHrfor «hpt?s|jt = «+l 


^*t*r 

AM = - 


+2 H 


n + 1 

1 + 2 + 2 2 + 2 3 + + 2 ” 


« + l 

2 n+1 — 1 / 2-1 
M + l 

2'" - 1 
ra+1 

<P)liitsflll /«/&7t>/=7 SRsf*F1f 



f 60 




GM = (1.2. 4.8 2 n y^ 

= (2°.2 1 .2 2 .2 3 2 n r 


^2®+l+2+3 

ft(ft+l) 1 

= (2 2 y« 

= 2^ 

(GM) 2 = (2^) 2 =2 n 


)" H 


stw, 

/ZM = 


1111 

-+—+—+-+ 
12 4 8 

w + 1 


J_ 

" 2 ” 


1111 1 

— H — — -t — — H — — H 1 — — 

1 2 1 2 2 2 3 2 


n + 1 


2” + 2 H_1 + +2 + 1 


T 

2 n (n + \) 


1+2 + +2 n 

_ 2' 1 (« + l) 


2 n+1 - 1 
2 -1 
_ 2 H (w + l) 




AMxHM 


_ 2 n+1 - 1 2”Q + 1) 


*Jri 1,2, 4, 8, 2 10 ^t3T©f5T<T ^ i 

1, 2. 4, 8, 2 10 ^T i,2',2 2 ,2 3 , ,2 10 


= 10+1 = 1 1 

am = x+2+ 4+8+ ^- + 

_ 1 + 2 1 + 2 2 + 2 3 + + 2 10 

n 

2 1<M -1 
2-1 

11 

_2 n -1 

11 

Wlfofo* GM =(1,2, 4,8, 2 I0 ) n 

=(2°.2 I .2 2 .2 3 2 10 )" 

= ^2 1+2+1+ +1 ° J' 



= 2 2 
= 2 5 
= 32 





gf«Pr *iar 


w ^s, H.M. = — - 

1 + - + — + — + + — 

2 2 2 2 3 2 0 

11 



2 



1 11 

2 * 2 11 -1 

2 n 


= 1 2 U xll 
2 * 2 11 -1 
= 1 1 x 2 >0 
2 n -1 


l \ t>«ic<p* ^ 15 v = 2x -3 ^ Wsl y 15<71C<P<5 *f^ fafa 


(^HWOT.v ^ n ^^'sn 5 T^5.v 1 ,x 2 

OT'SnT ^5ITO, 

y = 2x-3 
y t =2x t -3 

2>. : 2>, 3« 

« n n 

;. y = 23c -3 
= 2x15-3 
=30-3 
= 27 

£a>^/*u/Ss“ r tf&K*nt*r 


3c = 15 
y=? 


x I 






(S'® 

'So i 50 i 

»1»ll*)h: «(l>«ll Wfa, 8f«f5T Rl«lf<]<P ks, 

x = — [4*tT*Tn=501 

2 L J 

= 50 + 1 
2 

= — 

2 

= 25.5 

^ \ A, B« C *t^i fa 5 # c«rc^ i ifi^sfsr c^rfifa^rrlt A c«n^> B cs 

*#ra 45 fa: fa: c^r, b c«ire c cs 60 fa: fa: c^t ^ c cm A cs 

^•5lil 75 fa: fa: C^t ^rm I ^ *lfat<pf w? 

^WWR: 'iFsc^fe I 

HM = - ^ ; i£rstTFT ^=45,x 2 =60 'Sx 3 =75 

— + — + — 

^ *2 *3 

3 

= J- + ± + ± 

45 60 75 

3x900 
47 

= 57.5 *#*T/*#T l 

vs$_ i 1*1^5^ iii^(.<p9i 'snc^' *jraMc«i3' sw^r 30 - srfa®r ^pifar 40 *n^®r c^fa, • p t^^®F 25 "sn^r 
^Rr35 « C*fa 20 30 *#®T C4C*f <K$ I ’$13' W? 

Ca«* = X, 

= w, 

4%, v^+v^ + v^ =30 + 25 + 20=75 

, , , r . .... w,+w 2 + w 3 

^rat isfiH, hm — — - — - — — 

^l + 3, + 3. 

x, x 2 x, 

75 

30 25 20 

40 + 35 + 30 
75 84 
179 

= 35.20 ?#n/*#Ti 

< 4^0 <wWi§fl/*/ fefkvfa 


^NIC4, 

x^ =40, w, =30 

x 2 =35, w 2 = 25 

x, = 30, w 3 = 20 



*rf^*f7FT STW *RT 


oo i ^>fsr c^tsrH stf® >i^Rr 60 ■sti^st 900 ■sn^T d|w, stfe 25 ■sn^r c^?t 
300 >n^?T wl*l«, ’M&Hf 350 'STl^sT C<R?t 400 >rfa®T fa»llt.i £t% ^&W 25 *Tl$®T 
c^f 15 Ujifsioi c*tw i c'sRHJWt ’Ws f*H% ^ i 


-*rsrm:c*i«i> ^ s i fi c.<j s f <mc® ^ «rt wiw fwc^ i 


*^1%, C?^=Y! a ®W = Wj 


.Vj 

Wj 

W-JXi 

60 

900 

15 

25 

300 

12 

350 

400 

1.33 

25 

15 

0.6 

Ci rt = 

w, =1615 

^Wj/Xj = 28.93 


^ ->lR>c<i«t, HM = 



1615 


28.93 

= 55.82 Hl^clA^I I 


«8 i HF¥f& dH 200, 400, 800 ^ 1000 fo. fk. 1000 fa.ft, ^t#f*T§ 

>)i|l*qH: *R|? >)r®M*r l^fraF? WM *1^ >lf$4 *P«'||*P«1 SfTf'T < 1 |, 

4*tT??T, Xj = 200, x 2 = 400, x 3 - 800, x 4 = 1000 

4 

^5 HM = — j j ^ 

— + — + —+— 
x, x 2 x 3 x 4 

4 

1 1 1 1 

200 + 400 + 800 + 1000 

= 4 

0.005 + 0.0025 +0.00125 +0.001 
4 

~ 0.00975 
= 410.26 

sfts »lFsc<i 5 t' *n>lii 4 10.26 f%. fsr. I 






WsT 


OCM j^/^x, ~k) = 0 ^rk^^THw? 

'5R?T ^1%, X & e U < M n il|*t- > ll[? A"i , Xo X n ^PPTv^fit 

^I^Ol f l5 f 2 f n C^flW, ^ f t - N 'Q *ttf*tiw ^ x ^T, 

*=2A 

N 

PTOSl ^ f (x, - k) = 0 

£/* -£/*-<> 

=> £/>, -Nk=Q 
=> =Nk 

=> Nk=^f iXi 


X = x 

ofe i 2, 1, 0, 5, —6, 7, -4 ^jaiifiifiJs '®®k 'jso'®^r *1®*!^ fspfa ^ i 

?WWH: StW ®«fFTt% 5 F f^>!lc< ?ft5flOT «|PM1 *ti^- 

-6,-4, 0, 1,2, 5,7 

®«l)^v4Tr, n = 7 (Rtstl'a) 

« „ „ (n+l)x3 (7+1) x 3 

S'fiki FJW, Q 3 = — — ®3T *pf = ®5T *Pf 

8x3 _ ^ _ c 

= — — ®?r ®P f = 6 ®sr ’Pr = 5 


„ (n + 1) x 7 (7 +1) x 7 

d 7 = 1 = - — ®*r*pf 

8x7 

= — [q - ^ *P? = 5.6 ®*r ,, Pf 
= 5+0.6 

.-. D 7 = 5 ®^r *P? + (6 ®?r *pt - 5 ®*r *pr) x 0.6 
= 2 + (5 - 2) x 0.6 = 2 + 3 x 0.6 =3.8 

(n + 1) x 60 (7 + 1) x 60 

bo ®3T *f®W, P 60 = 1 rfr ®sr «Pf = ^ r+r 


- «pf = 4.8 ®?r *Pf = 4 + 0.8 


.-. P 60 = 4 ®?r *Pr + (5 ®^r *Pr - 4 ®*r *Pr) x 0.8 
= 1 +(2- l)x0.8= 1 +0.8= 1.8 

t tyiiitsiii'f f»{&r5l*1 2Ft>i-Rt 



’Tf^sfyR- Sfw «tar 




i (7PH liR# qC'®!^ cwhhw ftfe 1 '® ^t>»w -H «M^«trr cppent'^rt: 


^ST< 

12 

14 

16 

18 

20 

22 

24 


15 

18 

30 

36 

32 

22 

10 


F'^rsfaw, F^jrsf ff*fsr^, 80 ^BST *|\s»i<p f^ 1 # ^ | 

*Plfah: *f*RT '®lf»l<Pl 


'3JN©l3 

P'PTS’ljT 

<.*i list's 

12 

15 

15 

14 

18 

33 

16 

30 

63 

18 

36 

99 

20 

32 

131 

22 

22 

153 

24 

10 

163 


N = 163 



gjvfsr D'jwT^, Qi — ^ 'a*! *t*r = ^ ’fst *t*t = 41 'Fsr *pf = 16 

, _ (N +1) x 3 (163 + 1) x 3 

s’«l<i f^w, Q 3 = ^ ^fst *pf = ^ ^ssr 

= 41 x3 ^ ’f'T = 123 ^ ’PF = 20 

„ _ (N+l) (163 + 1) 

f^rt it*fw, D 4 = jQ x 4 ^sr 9 f't = — x 4 1 $^r *flt 

164 

= x4 T w , t?= 65.6 tot <P? 

65 ^ « 66 ^sr *t*r ^ ^*T, D 4 = 18 

(N+l) (163 + 1) 

80 P 80 = ^ 1Q J x 80 *!*r = i — — — L x 80 m 

164 

= -^- x8^r^= 131.2 ^T’Pf 

4*n?r, 131 ^ <Pt = 20 

132 w *t*r = 22 

lfc <TCta WV ^ = 22-20=2 
:. 0.2 * * ” =2x 0.2 = 0.4 

.*. 80^t*T5*RF, P 80 = 131.2^^ = 20 + 0.4 = 20.4 


©B&WtftfW ‘tfjT’TfWT' 




MEASURES OF DISPERSION 

c<p-ak < if?wT' 9 t qki rpfjt C4M ^<pfD ^rprif?ra ■sran^srpr arf^tt «ii« <p-?i c s i 

^mr ?nf*twTt?r f^fs C4t*r ^rr^^tr *tt^ *^r i ^■spt ^os < tr?t c*r 

44tfa<F ’®^ph% 'srsfi^'siR ^tf*ra'C 5 TR 4Tt% fs»j i c*fft: 5, 10, 15 0, 5, 25 

4v|s>||R<| «tTf®tf%^ *t5 10 3Tf*TSt?Tf3 ^flt% fsj( I SPW '&vli >111*104 ?nf*fSWT 'sr*fT4 ^FFt 

^04 43T Rv^s ^4° RsR ’S’SIPITRrI ^tRlWTt ^T*1T4 ITK RCS C^f*t RRt 1 ^ I i£) <p^, ®| c<J C<PM 
'®*ij>ilfiM iflf^TQWl? fsj}' '5'STTT s|(. l 'T*l *14, 'SFfTSIt, 2JJFT4 '5C®' *fTW I 
^ «t|'£kl '3|<r$|i4 ^TFT >I~4 <p's '5^fl ^t 8j4 c t4fa *lR*T*f 'aiNot* 

8l«il'sM $ti ^s|j>ilfti) R^R> «rhh i 

^ ^*OT5T *rt£r C*fc*f f*Nn^T— 

• ft'alfl, R'alfl < 1%rt ,9 f 'S R<»l<i v iR»ik' s 'fa atohost ^lc«nlt>«il <p<ics v H<i<. < i i 

• R i TC‘ !> R‘ *fasr Rxsh ^RxIc.-'-k sW^OsF’QO'TT '=ilc. p ili> r (l <wo® v 1hc < i I 

• R'als ’lR^k’tsl sjwil'sr^k'sl ^TpattT <P3(.® < 1lsc, < i I 

• Rp^f Rrarara ■sMhRi ^*fat <NC4 *tt?^ i 

• < tfW s W5[t53 ’^Fft^T^ VICTIM ^5lC5 <U?k4 I 

• RtsHlsOS?! 0c<)k1^1<l s| ^TpalTT 4<k* *tt?[OT I 

• C4FT°4, Rc«^I\ 4 <3 - > i?cs‘ik'4 ^ ‘I'ico ‘‘IBrO? I 

8.oi fotskt *rto*r 'S faasl^ sj<p|^c'»'i '4i!c 4 ili>*il 

Dispersion, Measures of Dispersion and Types of Dispersion 

(Dispersion): 

C4"ijk ■srFT '504 RrOP'fO^ 4|r|iH( '5iH®0 ! Tf?r Rsfa ^t?T I >1l5k*li Rt<*ICHsl (.4-tjlil 

viH Re's '3t r ul r i) iiH’SO^Tt <ps kjt*i '3 |<i^|«i <p*u,e CT *lTiNt ■'tt'S^Tt <ilii, RsfK R(.<i*k*13 
'5TFT C®f04 ^51? '^T^fTTS^Tt 44 C$|T> 4 45 \5t^ v lR»iM(.<P R’cslfl I (^T Rc<l*k»l<I 
3 R’*tTT®f*T ^TS^ '504 9fR4 vsRktfl Rtslo 'S W5 ^p50S «ttW I 1%¥ 7 r°’ s tTt®^t ^tfF 

^rft W’so^r SRk'ra RrsI-si < 5»ir5!r i 

^iRpt^ihRn A. L. Bowley ^ 'sirs, “ Dispersion is the measures of the variation 
of the items” R«fk Rrat? 5CTT ’ssfprtfe ^•‘tPfHaT^TH f»jj4|*| 9 Tf^siT' : T I 


/i»/ist>/s7 ?W*W 



wife Rff 


kb- 

fRt?f A ^r^ B T jf5' RRpnfe rirsotR f^TOT rott rrt rott i 


A 

B 

47 

33 

43 

28 

53 

63 

50 

55 

57 

71 

x A = 50 

^ =50 


%*iMi'S» rririIr ijItjot *t® aw rot® aim feiTCAR sfe si^Ira aw Rfer 
Irrtw i rra A Aif?R (<f«jj arsott a^sr <piei<pifi? rr 5 ?r rca fw B atIaa arsott *t® 
<WR CAf*T 'aw^h <ks i ^feA rAiatIaa crot R'alwfl <j<rR 5^5 i 
fetA AfAW (Measures of Dispersion): 

At 'ot'alffe fa(<H C r( ■g«'H <mc.» AT CRR fAWfiRA CR^jlA AR WR Sw AWTsfR rtr A® 
At RR OTT& cfe v ll4<P) >aaM<P Af3ATAfi>^ SOT I R'csR AfAAtA feK CA , ltf'tf®A AfWcAfl AtRfOT 
CAR fat<H (.*!<! (A-ak AR ROT «(»ijhj ARQOTR AIAW feR ART RA ® I c<P R«R AfAAtA ROT I 
CW: Afafe MR, fatW-tlSR S'Sjlf'l I 
feR AfetCAA 2|RRC®R: 

^RT*fT ® ffe CACA fRRA ARhIACA 'l^«k 5 t »TA ART AR I RAT : 

R. WCAR RI ' s T§rsr feR AfeTA (Absolute measures of dispersion) 

A. RCAfRRfRSTA AfARTA (Relative measures of dispersion) 

(A) ^cAr at ara fwR AfAATA: l<<4i c<r ca ■®if5iii i ■ s r rsjr fRw*tc*R arta am caca 
awtsIra f^f% A«fK fRCRARA ■'srsrofR cw aIaata aca akiscA wcar at ara 

fRSR AfAATA ROT I AAA AfAATARSJR ROT 4ACA AfARTA A*AT RR I ^RT ^Afi> AAA 
Atf*f | ^RSR AfOT, AT AT RA I 

(A) '5nc 9 ir*f*<P fe?R AfARTA: feftRR CR AfAATASOTT ^ RT AcalftR fAWtOTA fR^f® 1 JWR 
ATW RIRRi® RA ATCRACA RTCAffe feR AfARTA ROT I OTCAffe fRSR AfAATAASJR ARA, 
*|ARRT, A*JAOT RTRKR AATM AAT RA I Wf ^RR^S 5 AWT I 

8.0 ^ rirc 9 !^ Sj<Pl<tC'»R'®^ 5 Tf ^IWIorI I 

Discuss Absolute Measures of Dispersion 
RROTR feR RfirWkR RR5W 'SIR RRT RR I RRf- 

i. *tfRRR (Range) 

ii. R^fRRTRRR (Quartile Deviation) 

iii. R® rirWT (Mean Deviation) 

iv. Rf^fRRRRRtR (Standard Deviation) 

®55VWJ/W «r&W3W 






i) *lf?PTO (Range): •RRh* ^RTT I xs’Rprtf^ 

l’'PM C<ph 'S’di-'llfflfl T 3TSfPf^'?llT 3 -•ja S») irRl-'lvRTTR <H<5^H(.<P *5C®1 I 

9 lRl-m<P R ’SIW SWT 4RIT W I 
^apfK R = x h -x l 

crsrt: 7, 10, 15, 26, 30 *lf?R?i'5ER I 

R = 30-7 = 23 

■'SIMM *t*PTS?nT Cfa C2f% Stb-flsil <3 CJ3%I l>l*pTUil« fa«iM4«1t<P 

5^1* R*rf ^?r i 

ii) RJWH' (Quartile deviation): C4H "sr^TSTr spfsr F^*f% '»®k 

tj’^44 $£4 wsrpst *llf®l|44 S 1®C4 bg*f4 <J<*TR <C®1 I Q.D RMI 2f4T*f 

43T ?¥ I Sfsfsr '5^5’®fa Q t WSJT M e 'S'olfl F§sfa Q3'5^?T, 

«Hi»lW W RT¥, 4^31 Fjsfa C*TC4 STSW bjvfc4<l 2 *1^ 

4^1 C«1 W '5TK *It'8?It Rt¥ ®|C4 F^sf4 ‘O^h WT I 

Q. -Q, 

QD= ^r^ 

iii) WR (Mean deviation): C4FT Fk<Mwi R'RTRT 'Q stJjW CRI4 R'^fTT^TR 
RTRRTC7TR »iIwj -p|»ifS(,<p 5^1 w *|*pr?RlJT ^RlT <racn C*T 'Rt 5 !' < H'3?IT R1¥ '®l<.4 RvS 

RRRH RW ■?¥ I RTR'<hc < P M.D 2)41 “T 4RT W l 


■RW R#, C4PT b*T4 x n R's'Rr^ ill'll Ji«i x 1 ,x 2 x n Rtf'tfw R'RTRT 

'S 2tg?T4 ^TS||i4C»J x,M e 'Q M 0 . 

^ x ^f¥ffa MD (i) = ^ X ‘ ^ 

Tk-Ml 

M e MX>(„, =^- i — 

n 

Tlx -Mj 

M. M.D,.. v = °- L - 


<■! ‘VBtii'l fbfkttiicl SR>f*f*t 



wife 


c^c^: wr ^f?r, c^pt x ^<r n wppj? x,,x 2 x n <£Rv 

SsjIctci spfeafif *Pfn?R?r, f,,f 2 f n Shield *ttf¥fe ^ X, TOt M e 'S 54^ <p 


4*PT x MD ( ~) = 


N 

£/;K-m.| 

N 

Z-£h- M °l 


N = J^f j = <^^V^\\ 


n = ^ssfPfeJT / *PPT° *fiT I 


iv) *lfdfe ^JWPf (Standard Deviation): C^PT ^stpitfe WTSTPTt «#rffe sfts? 

-»i *jfSc<P *PPT^tlT fef «Pt (PT 'STPT ^'SPFT W "51? *1^1 oj<p ^'■’f»jq(.<p 

®l(dft ® ?Wl»f WT ■?¥ I ^Itd 1 (J SD WT 8pH WT W I 

c^caf: wr ^f?f, c^pt w x 4?r n wpt^ x 1 ,x 2 x n 

>5^1 wd *ttf®lffe x , <l!dfe oi<j<iH <r ^T, 


G!jf*t^5 'OtHjd C.’PWI: WT ^f?, C^pf W .V i£|^ fl WPPJ? X 15 X 2 X H 

Ssltid ^’IJt ^I^OJ f p f 2 f n (PPtTW J' f =N , a ^IFT, 


Ef,(Xi-x) 2 
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Necessity and Importance Measres of Dispersion 

ftcjf S «i«l'3?*lN'®l <Wl RC°n|: 

i . ^cSt ^r*»<p*ih '5OTQ ®l wi 5 t^»r v tol® f%j[ ~$us ■ s irc?r i c^m 


ipprf ^?n? wpi R«n ■*if^*)i‘ s T *qmN ^r ■?¥ i (ttsr: 


Column-A 

90 

80 

50 

60 

65 

75 

Column-B 

0 

95 

70 

80 

75 

100 


x A =70^ x B =70 


A ’S B i*rpn%r '5W'S siw^i 6 -^is ■ s it®fe t%r^n*r i 

A ->i|Ris Rf»sj S4lc*i«i R'afs ^sr B ■'ilfiw 'siHst'TBr R'afs ^ c^t i 

ii. Sc*®* f^f»st <#7rr?,frBF *lqtp®* *lf*»iM<P feww ^ft> ?5W5 ^TT I (TBBT: 

^TvIiSR, f*1®*'*t, '1^ r l|<l*1, ^rN%t *)|l>l3, 8}®% CVM fejtal-si *>*%® tBT I 

iii. c^H"^RBfHRr S'ertlfa® *k c 1t?r 'sjh ft* act *j<ni® ^tr i 

iv. c.«p-a1<i »ilwi ^r*tr^5t <pc* i (Br ^»fprr% ft<j|* *t® ®N c^^al* 

■5THat?r ®c®l C^f*f 5><pin i 

V. fa’&N ®*Mlft* 'SfHQ'fPBf >lll|®MsA| ^(N I (TT ’®'®fPnf?Rf C^f*f AN 

■srpTsf^r Ac* l <prf*f i 

8.o8 tsr^>fi> ^r*f foajlww 'S u 1l<jT«n 

The Properties of an Ideal Measures of Dispersion 
, «rpr*f ft«N < if?rsnc‘’fa '© e rH% 

9 tf^ 7 fs^)hi<in Yule-^<f 'srrs' irtp^ xic^ c*r ^rsra «tw «iN*Ij<p 

v lftulC s ’N 'Q (PISpM « £ IT<r^l' stM | 

• ^i$<p <3 ^®lS ®TN s t SB 1 ® | 

• ailW* ft^?P^T I 

• iftl >t^c<im 'Q •'I3C® spRfa ^OTT SB® I 

• igilf -'is>c»3! *llRf®<p 'S fter#^®* 9 tf^ s t c HN SB® l 

• *T5pfT f^£I% ^iNT ^ C^t Sfslft® 'SOTT ^5f&® *BT I 

• ^T>t a4lf®<P»ll*1 D*»l»lh qNI ^ C^f*f 2|®ll<r® '^'Strf SB® *RT I 


tyiiifailH fblbtiicl SRsf*f*lt 




^ wyfw ^ff^sriK-eWsr «iar 


8.0(t 'g«l«il\ei<P «dc«llMl 

Compare Different Measures of Dispersion 
f%2R ’ifiRR Sfsff^T®' ^ 5RT?T I W *1?R 8 8Jk«tf^ I *|%iT*r W: 

(i) ’tFPTst R) b'gvftp <)<<PT (vS) ^ 414*1 h (8 ) ^T3*TR I <i|4k*1 8*£ ’RR 

8tek*IR *tf?RT' s T8£5TT 43T W I fa'alws C4PT v lf3i(MfL5 1 $T 

i£|<P“|® '5f?f |*ift>® <pw <i«nl -'ry<i l ®c*i *148% ^k*TT t<il5 •'I I ct> 8 u IH^) 

^rir iiw^ I^rsrt ’tftraM ^it i 8ippf ftsR *tf?ratr s i3 £tf*rtrsRiR cs)P*n® 
fatslwi Ff®jj *i§raM 8 Rfl?t §''H\' 1 <P ^lonlo^l Wl"5?7Tt: 

i. ^WT *H¥ 8 ■>!?(.«? st'W *Jt¥ I fw 7RR »lk*m »PT I 

^5T sJTtw ^TH Wf «1®|R® I $sk® *ltf*lf®^ 8 ^)'SF s ttf'tfA4 sjfeit atRR 4?IT 
m *tt I FTRtlTRt W4 TEfH C*fR ^SHTHT 5 f$'4fl'8f*RT fa^l® >1^4 ‘fRRT fpT®' 

*ttR *tT I ®C< PiRit®t<l ^I4l< C5tT> '5OT Fi®'flC<ll 5 tT $C® ' p TfC?T I 

WK: Fjsf^ ^t?c®f ^)ft *rf¥, j met sRRt 43T ^rr?T (£R^ att%4 '5H ^t4T 

45r smR® ^r i $?k® sjfetiT W ^mr *!T i %r FirHwi 

spjfr sfR'tT *tTR 7(t I ^stlfH’S «lf<l>IC<W $*Htl R^t 

R® < su.<il 5 ty i 

8. ^ 4J44H: 4R*ft»T SJt¥ ^ra8I®Tt T 5lRP*lT : $l?r Rf*ft§R 'slfwlft I *l$CSr ^Tf 5ft?T I 

W ^fTlTW I 3 . 4 I "i^il ®R®5Tr 8 2 HRs<p vih <pi| €f®tf^® ^?T I f%¥ rrIc.® 

^1<]<! sT(.® C.<pH 5 ttf®if®4 2 lfk}><l | Sicilia <p<]| TlT?r »It I 
8. *lfiif»i'B M*fiT87?tT?r ^r;<i ’iftfi® ■ > i?'Sic < il s fi '5M stnr 

^1^8 (.'ll i^f“tf§T?r ' i 3|f^<pl5l I >I<P'1 i||C*1<l ^®t?T I ^k® *ltf^f®4 *8 

ftsf’tlf'tfw sj^rit stttrfsf 4?T m 1 stfrr «IK4 1 8jsfK ^t 

^'ll AM'iiU 2t»l(<l® w I 

s 8fpr*f v tl«i»ik’i<i Sc.g.f^s' t<iRc^sfl C«tF^ t® ^ <n ^ I »j>n <?» ®ik'ili> , il 

'5T5' CT^tT -m C^T, sf'RT 8 ->1 C.*3 1 *5 V® I ^ %*t?J C^f*f 8^^ CW8TTT *TT ^Rfi® 

^T^^rpT ^rppf Fuji* *tfirar*r i '3i*uF?(.<p 5 trf®if®<p ^ c^^ttr ^rhan ^Fiadc^^i 
^atrnr ^®ora wror ^rt 

■gqt ^rnr i 

'SbaVKlfw^ 
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8 . 0 ^ fit'Bikwi 2 lc*lef^)«'ol 

Necessity of Coefficient of variation 

^R^lTf *It f5*[ 44C4 2Wf*T5' Tj^ 1 l> 'J>fMI <MC® < 11 <W® I 

Rtsrcwr RRa brj?t i 5T s PT^*iit, cw^ltr ^ife r^jiR* wi^st <mc® 

a)(,«lei *1 flWU? I <m&[3 f 5 jjf 5 jf' 5 r*OT^n*Tftf*l^ Rw^C.'W 5 « 1 *llil Rt’Hwi * 1 ^ 2 J^I% ■' 1 ~' 1 (.<P 

arhC'3 Rc»>tI“C<M alwler^lii'al ^ST s tTC 3 lT ? t5' I ’if^T^tlTR Rc^lWH 2)«d«r3kr®l I 

8 .o^ C55fts^J, Rc«nl<^ 'Q j i^c.'®nk^ s i 

Variance, Co-efficient of Variation and Co-variance 

C5^1^: (.41*1 Rt« *IC*M 5^5 ^Ts^tTT'Skra <C' , k ^l^fSc^ C 5 rf& s^i^v^fTT ^Ml «f 5 t 

<Wt*l C’CSTR' ■'’Tt'STTt *H¥ CaWt?.^ I C»*?T?4t4 <r 2 ^t 2T4H 4?IT tJ?T I 

'aitelR^® C^CJts ^C»i ‘flfl, C4f*T JC n 7 Ts 1 ®tr4 »(l*R»j.R, x,,x 2 x n '^TCs 

5^1 c>t<i »llRfo<p * 1 ®, x , C^ttv^ <t 2 'ROT, 

a ,J&z*L 

n 

< 2 jf*RP® W '4f?, C4I*T W x »*Rf n ^^14 xh-^ijy, x l ,x 2 x n 

SrIcTSI 5 t c PT?7*t5T f Y ,f z .f n ]fi = N » t«tlv4 ct 2 '?C?T, 

2 _ZMx i -xy_ 
a N 

Rc®nk4 (coefficient of variation): C4l*T ^sfprf%T ■'iRR'® 454*1^4 $ ^iprtf^r 
*ttf*tf®4 "St^ 4C4 ¥'S4<I?1 ®t<PP*f 4 <IOT ^H*T *|T'3^T ^TfTT sk<P Rc» u ll°'4 4£5T I $RIC4 

CV 2t4T*f 4?IT R¥ I '5TW 4^1, X t>«U4* *tf?lf5t® 4I4*(FT (J i£)4 sttRf54 *1® X , 
Rc« i, tI°4 C.V ^T, 

C.V = ?xlOO 
x 

5^C^fR4 (Co-variance): C4H fo-EW ircsfi?r ^4f& u«lw*T ~$X~5 Rtsp? *ttRf®4 
RyiRV'i 'S '5ffl?r wr4f5?r iiHtJOTT rc® ®I<i Rw 7 ? 5 ttf*)f»4 5 lc®«i Rwl $ i*i i c s i<i ® e l4(,«i<i ■ > i i )fB(.<p 

C«lt4h ^4f^ ®Mii||c*1?l C’# ^PR^fJT 4£3 R 'sn*T ^IT'OTT 4t¥ ®lc<PR 7 fR-'C» v Tts^ 4t?T I 

■5TR '4R, J) W 14\'S> '5*T4 X *8 y n C5fT®T ^sTtaFCSl 

(x,,^)^,^)....^,^) ^l'C I !?r »llRfs<p x « y ^?c» k rl°'4' cov(x, y)'5CT, 

V(x - x) (y -v) 

.-.cov(x, y)=^ Lj ‘ 

n 


4>)ivfaill*l fibfkrisM StHPW 


v lQ J l< ! lTH'-8f 8 Pr 


il Sf^rH ^ CT, C^fTs^ ^»T ~$£5 fw fa«-S%T I 

sfsrH: »c*i <pfS, c<pIi c*n<p .r ^n suh^u^ x n Ssltwi ’1lRfA4 ^s, x 


C®WTs^, (y\ - *=*- 
x, -a 


-(i) 


*#, M, = - 


x l -a = cu 
x, =a+cu 


a = ^ 
c = ■srMf?r 


=> 2 x i = Z a + c '5L u i Z 


Z^ *7/7 I“‘ 


[^5¥ ‘ 9 TC^ n I 5M m 


:. x = a + cu 

(i) »r ^rfN s ?r c t «tft, 


2 Z( a + CM < -a-cu) 2 
n 

_ Z( CM i ~ c “)* 
n 

= Z ( c <x -«)} 2 = 2 Z (*<-“> 2 


•’• a x~ C<J u 

csifT?^ '5rr s t%r R ©Vi^r i (srsnR®) 

^ l £fs[H C*T, 3,c.'® “HI^R r<^« iiMRs i 

SWf: 

■SfW C^H X n 7 Ts 5 lT^ J »il*w»tS x 1 ,x 2 X n ^ SrIwo stlftRxp x 'Q 

’iRfi'® WR <t ^«T, 


iZ( x .-*y 

-■\ » 


-a) 









=> x, -a-cu 
=> x,=a+cu 

=>|> =2> +c i>. 

y*x, y>, 

_ M. ' - na \ c M. 

n n n 
;,x = a + cu 

(i) ^ ^ *nt. 


_j Z(x t -xy 

-^(a + cUj -a-cu ) 2 
= \ — 

j zEKzM 


1 




■JW 


a = 

c = "arl^tf^r 
u, — *Tf 7 T t®l<P i 


[%«¥ ^ f*nsr] 

[S«?i n «f 5 f 


.’. <T x = OG u 

^J^T” ’ifflfiT® ^R*fR 1%¥ I (2fsnf«F5) 

vs I SfaN W C*T, ^ *lf<|[»l'® WK 'olCtt '5JC^ I 


afsrFfs Xj'S x 2 <?NTCT x, >x 2 

sttfe|fw*r5, x= Xl+Xl 

2 

< # 7 RT, R-x, -x 2 

tfl?^ wtxis&t*!' |»|Sr5/=i s(?5/* w 













W («+1X2«+1) 


6 

2 

» 


«(« + lX2» + l) I 

'«(» + 1)1 

6 « 1 

v 2» J 

-Cninf (2 ” +1) 

(«+l)l 

■ (W+1) [ 6 

4 ] 


(« + l)(n-l) n 2 -l 

12 12 


*o<\ 


wl*ilsi<ii« /S/SfJ/'i tpspHT 





*tar 


iob- 

2J9T5T n ^Ts^JW ^I«|R<P Ca'tTv^, <r * = — 

1 n 

.’. SJ’sTsr n 9 lRPl's ^R^T, a x 

^H\ TSftf^, 

2f®rsr n ^mR<p ^r^tir, x = r ^ L 
2 

.•.Rcwls^, c.v = ^5x100 

x 





-\ 

=J 


(» + 1 >- 1 ) 

12 



4 

(n + lXn + l) 


100 


<? i slrrH w w, £W^r n *r 1^> ^x wh a ^r, 

i) xyfn- T > a ii) 100V«-1 ^ Rcwlv^ I 

SWr: ilC"i <pfi, X 0 £ 1(.<P’S| n ^Ts^lW ^«l|\sj<p ilh^is^ x 2 ,x 2 x n '3rIc.T<I sfa' 

< 11%fW'4R s ^t i T, <x'3J s T, 



n 


••• Y. x i = rtx (i) 



n 









wif^. 


(£*;) =2>. 2+2 Z^. 
^t,(zxj>zv 

^t, (nx) 2 >£x, 2 

*r, « 2 x 2 >X^/ 2 

fasnf^afpr '5 |*m$4 2^\ 

><j 

^r,^>2iil 

[$«¥ • p p3K^> 11 ^rat ■®t*t ^C5T] 

2 Z X i 2 2 

^T, nx -x >— x 

l^«?r x 2 f<icti l*t^C5i] 

^T, x 2 («— 1) > er 2 

[(2)^^] 

^T, Wm-1 ><X 

(gwf^) 

^T, ^fn - T > — 

X 


o 

© 

b | ix 

Al 

8 

RjW 100 ’SRTf 

% 100 yfn^ZCV 

[ Rt'otflW C.V = — xlOO ] 

X 

.-.100>/«-l >^C5*fWl 

(sfsrtfem) 


<t c = K^ 1 +dl ) +n *( a i +d i ± 

V «l+«2 

gTSTH: ■JTCF X n ,X 12 JC ln X 21 ,X 22 X 2r TjjS' T 5’5fpnf? I ‘SlWI C3# 

'5^*1"^ W3FW u x i£R^ n 2 s ttf*tf%^ jfj x 2 ’ifirfsT®' <s<*fR <j, 3 cr 2 I 

ca c h C\C' I — n, X ■(■ Wj Xi 
fro sttHTS^ w, x c = - LJ i -^- 

«j +« 2 


41$ <pjlvf$tili fifst5h SW’W' 



■srKji^ *tar 


■>! FmPi s c^flX^, 


Z( X li- X C ) 2 + Z( X 2i- X c) 2 
C c 2 = — — 

n i + n 2 

(n, + n 2 )a c 2 = £ (x u - x c ) 2 + ]T (x 2i - x c ) 2 . 


i'sr % 9 lc- > ic'C'?i cr , 2 = — 


=> ~ x if = n i <T i 

Z(%-^) 2 

^r^c-^ic^ c^fts^, < t 2 2 =— ■ 


-00 


Y J {x 2i -x 2 ) 2 =n 2 i 


..(in) 


- 0 ) 


^ , 

i>ii _x c) 2 = s^ x ii - x i)+( x i - x c)) 2 

«i "i 

= 2] ( X u - Xj ) 2 + 2(: Xi - x c )£ ' (x u - Xi ) + n t (x 2 - x c ) 2 

= I>ii - x 0 2 + 2(x x - x c ).0 + - x c ) 2 [v g(x xi - x x ) = 0] 

=n 1 o 1 2 + n^Xj - x c ) 2 [(ii) C«fW ] 

Z( x ii - X c) 2 =n i °1 2 + n i( X l - X c) 2 ( iv ) 

^trr c*r, 

X(x 2i -x c ) 2 =n 2 a 2 2 +n 2 (x 2 -x c ) 2 

~ Xj - x = dj 

x 2 - x c = d 2 


■(v) 





(iv) ^ (v) ^ •'i»Tl<M c fW f^C^t 1^T*(T *TRr, 


£ (jc 2f -x e ) 1 = n 2 a 2 + rijd 2 (v«) 

£ (Xjj - x c f = n, a 2 + n^ 2 (vi) 


(vi) ^ (vii) ^ (i) ^ -»i5 r l<t»^c c f <Piwi *ltt, 

(«j + « 2 )<t c - HjCTj + t\d 2 + n 2 <r 2 + n 2 d 2 
(«j + « 2 )<r , 2 =«,(<Tj 2 + d 2 ) + n 2 (a 2 + d 2 ) 

2 n,(rr , 2 ) d 2 ) + » 2 (n ~ 2 2 + d 2 ) 

« l +«2 


r\ (a 2 + d 2 ) + n 2 (cr 2 2 + d 2 ) 
V « I +«2 


(« Wf ^) 


i I R = ^ s ^ lPT^stTt — '*^3 Zi ^1 'avjy 5 f^sfrt = x H — X L 

\ I F5^^W*n»T, Qj) = 0l — ^L 


vs I ^ T*lK MD (J) = 

Z /. K -* 1 


(. V K ^ ) 


nsfyg fifoa ) 


8 l ’iRlIii s ^ 




-*)* 


Z /, !»--*>' 


<t I (i) C5"IW, = *>’ 

-Zil _(ZiY 


C ** f*M ) 

( C 3 ^ 1^5 c**twi ) 

even ) 

( vaHSf ^ l^vo vst ^ J'Sl fsfrOd ) 


( vaniT ^ l^vs ^ t « l )« C ^ M ) 



9 t%T?. , st3i i T-0^fsr ^tar 




(ii) cs*ftw, CT 2 = 

N 

(csfft^s wti?r cw) 

_Zf^L_{IM T 

(■Cj^l^5"^SU?r Wj2T) 

JV [ JV J 

_s/^ 2 

N 

(Gj^5"'5^ ! l3<r cw) 

1 ftcsiflw, C.F. = ^ X 100 



X 

^ i ^ '5^5' fw (n's-srlVi i 


^K (J, = c<7 u 

tr I C^flX^ "^T ’${& f%¥ ^*BT R«?rTl ff 1 I 

<x x 2 - c 2 a 2 I 


5s> I ^ji> TOlJfa cwr MD = SD = — ; C^TtW MD = *tW^FT*fK, 

2 

SD = *lI5Pl'o R = *tf^T?T 

io | sfsrsr n ^l«lR<p C^Wts^, <y 2 =— ^3 a = 

12 

V (x, -x)(y, -y) 

i ^ I T^UotTts^, cov (x, y ) = — 

n 

^P*t*T x'S ytlkW'S’l'T cov(x,y) = 0 


i'S I £fsT5T n CSftW /Rtetb ^Is^tTfa C^fTs^, <j 2 - — '3 

3 


i8 i >iFiiRi« <x = J ” 1 ^ 1 +dl ) + ” 2 (°' 2 + d * ) 

V «l+«2 

C*NTC*T, d 1 =x 1 -x c , d 2 =x 2 - x c 

r. r , , „_ 2 «,(<T. 2 +£/. 2 ) + K 2 (<T 2 2 + <£ 2 ) 

id I >lriJM\s C^tTs^, a a = — ^-2 — ; 

+ « 2 

C^TtW, d^ =Xj -x c , c? 2 =x 2 -x c 

i'b i ■*)$<? ^c v i)^ y>; 2 = y.x, ~ — r^yr ^n) 2 + (-^i^<p ^uj 2 


Si vtftPKilJt*! 





EUBBEBi 

w i 35 « 45 5RJ4JT ^ WIH « ^fafrvs <u«i<qH fsff?T W i 

*WWH s 

■SR?r 

*! =35 

x 2 =45 I >*,] 

R = x 2 -x 1 
= 45-35 
= 10 

MD = — 

2 

= 10 
~ 2 
= 5 

R 

<7 = — 

2 

= 10 
2 
= 5 

^ l -15 « -55 3 T?^0T'jt^ « 9 lfafa'i> fafa 4RT i 

: *k.*i 4R1, ^rpCT 
x 1 =-15 
x 2 =-55 

R = Xj - x 2 
= -15 -(55) 

= -15 + 55 
= 40 

(5?^ q>)i*lGl(lli fcfatijh 


[ vq’srr^T, Xy > x 2 ] 





«i3r 


^R<T*T, 

MD = — 

2 

_ 40 

_ T 

= 20 

< 4^f^5"^' s fI 1 T, 

R 

<7 = — 

2 

_ 40 
~~ 2 
= 20 

o i 25 « 35 ^tyf c©sftR> « W? 

’RKK : *#, ^T^ljf 

^ =25 

x 2 = 35 [ i*r«rft?T x 2 >xj ] 

R 

C7 = — 

2 

x 2 — Xj 

~ 2 
_ 35 - 25 
2 

_10 
“ 2 
cr = 5 

,. CT 2 =(5) 2 
= 25 

fe* ftw, C.K = -^ X 100 (1) 

x 

«1tt, 

C.V = — x 100 
30 

=16.67 

.-.■fir# CSJffW, 25 v3 (C.V) =16.67% 


x = ^ 

2 

_ 25 + 35 _ 60 
2 2 







8 l 13 'Q 17 ^R^fTf i 

3 TsmfH: 4 *ffi?T, 17>13 
__ 13 + 17 
2 

_30 

2 

=15 

*lfipnf, R= 17 - 13 
= 4 

^fstfi’s <j=— 

2 
_4 
~ 2 
= 2 

.■.f^ft^=^xlOO 

x 



= 13.33 


= 13 . 33 % I 

<t l —3, 0, 3 ^ fMrr ^ i 

JC, = -3 
jc 2 =0 
^ x 3 = 3 

, l C ,r__ ^ _ X . + X , + X , 

s|tT«TT5^ x = — j - 

_ - 3 + 0+3 
3 

= 0 
3 

= 0 

(5?^ wVQ*)/»f fefartsh stfsfvfiff 









EN--I 


MD = — 

3 


£ k -° I 


3 

Zkl 

_ »=1 

3 

= kil + l^l + l^l 
_ |- 3 | + 10 | + 13 | 

3 

3 + 0 + 3 


= — = 2 
3 


^R*TPT, a ._ 


Z (* i -*) 2 


S (+-°) 2 


X, +x 2 +x. 


4 


(~ 3) 2 + 0 2 +( 3) 2 
3 

1 9 + 0 + 9 





'b l — 2a,—a,0, a,2a 3S f^. , sfTT®^n^‘ ^ W)K 'S ^ I 

: 

<#, 

Xj = -2a 
x 2 = -a 
x 3 =0 
x 4 = a 
x s = 2a 

*ttf*t1w 

_ Xj + x 2 + x 3 + x 4 + x 5 
* 5 

_ -2a-a + 0 + a + 2a 
5 

_ 0 
_ 5 
= 0 

th-s| 

MD=*± 

5 

th-° I 

_ M 

5 

tkl 

_ i=i 

5 

= N+H+M+M+H 

5 

= |~ 2aj + [- q| + |o| + |q| + \2a\ 

5 

_2a + o + 0 + a + 2a 
5 

_6 a 

“T 



t£T3> < 1^R,'St3l 5 T-2tsf s r *t2T 


iib* 

Os^lX 5 ^, <r 2 = && 

5 

i>,-o) 2 

5 

tl 

5 

_ x 1 2 +x 2 2 +x 3 2 +x 4 2 +x 5 2 

5 

(-2a) 2 + (-a) 2 + 0 2 + (a) 2 + (2a) 2 

5 

_ 4a 2 + a 2 +Q + a 2 +4a 2 

5 

_ 10a 2 

5 

<7 2 =2a 2 

= & a* 

<r = V2 a 

'S ^RSTt^T V2 a 

H I 3,7,11 55 ^RSfTt'Sfe I 

^psrwi : 

^T, a = -1 
4*#, a = 4 

u. = I 

_ x,. +1 

4 

= {1,2,3 14} 

141^ ^Mf<i4 ^TptJt? (TIT? I 



Soo^y^j/is^ *ifiPTz*[pT 







2f«fsr n *lTf*tfw ^ 

__ n + 1 

u ~^r 

14 + 1 
2 

-11 
" 2 
= 7.5 

'»ll>ml "SJ^T Q '5ft' s> ff^ (*i'»'5l*f1 l T I 

x = a + cu 
= -l +4x7.5 


= 29 

/. srsftr n -<il'»lR<p 



= 4.03 

^TSRfT wrf^T, ’tflfw ^ C«n^'^t?) i T 1w ■srT' 9 tf% f^T^T^T I 
a x = ccr u 
= 4x4.03 
= 16.12 

.-. c.f = % x ioo 


= 55.59% 

16.12 ^ |4C«H I K ? 55.59% I 


cfl?!©' 1>jl*lfsfli* /S/Sw>/=1 tpspHT 





br i 4030, 4040 4500 OTWK* « ftcwiw ^ i 

: *t1%, 


jc, = {4030, 4040 - 


?T, a = 4020 
<? = 10 


= { 1 , 2 , 

48ffr ^i»iR<p ^r^TiRr i 
.'. sfsrsr n ^rpftRr ^ 


= 24.5 

«il»ml WfR', >1lRF®<p ^ -s I 

x = a + cu 

= 4020+10x24.5 
= 4020+245 
= 4265 

.-. 2f?rsr n Ml«lR<P a, 1 - — 


12 

= 191 .92 

WsraT^, 1%¥ 'SJT'I^R RsR%T I 


= (10) 2 xl91 .92 
= 19191.67 





’iRR'® < j x - Vl919.67 


fc l 7, 12, 17, 22 102 


*#, x t = {7,12,17,22 - 


’F, a = 2 
srM%, c = 5 


= {1,2,3, 4 20} 

20# '<i!»|R<p ^fTT?T (7#, 


. gf?T5f n '<ll«lR<P TR-atTH CsiffS^ 


Wsrat WT#, C^fTv^ I 


*#$& <>)ivfaw*l fibf&isM SI WPft 







ioi 20,25,30 

^WPfR: *#, 

jc, ={20,25,30. 

x - a 
4^R U t =-*■ 


1 10 ^R^JTaiFTH 0»WR<i>, lEfi* WT « fat.'snl^ f*H% 


... 110 } 


^ i »rR?T, 

^®r, a = 15 
srM^I; c = 5 
u i = w 


_ x ; - 15 
5~ 

= {1,2,3 19} 

19f^ '<I»|R<p ?R :s fiH (?ri>, 

i'sr n ^l«lR4 *R*R1?r s|®a= 


i'sr 19f&^rr®Tfw^R^tim ^ u = 


19 + 1 
2 


_ 20 
“ 2 
= 10 


Q % < T?f I 

.*. x =a + cu 

= 15 + (5x10) 

= 15 + 50 
=65 

19fi> TlSlfar Ca’tR^, 



361 - 1 
12 
360 
" 12 
= 30 







^trsRrf wtf*r, fas sf <, t^fa ^®t?r fas^fa i 


. far»WT^, c.v=^f-xlOO 


i igf& sif*fa *1 *T^ « c«nM> 10 « 4 slPlmi fafa^ 


sw stf“T jcj 'S x 2 C^fTW x x >x 2 


^ R „ 

^t, — = 2 

2 


wiqQali fc faith sC^Ht 





(i) « (ii) c^ft 5 t' w ■'tit;, 
x x + x 2 + x x — x 2 =20 + 4 
=> 2x 1 = 24 
.'. x^ =12 

- > i^l+'?i c r (i) c«iw (ii) fti^rr 5 ! *ut;, 
x 1 +x 2 — x 1 + x 2 =20-4 
2x 2 = 16 
.\ x 2 = 8 

12 'S 8 I 

H l CSttl^W^CST 6 « 9 l 

^ 1KH : C l t'3?rT 

AM = 6 
0®^, a 2 = 9 
:.<j = 3 

^RTT W ^lf*I Xj 'S x 2 C^ttW x 1 > x 2 
AM =10 


2 

•■• x l +x 2 =12 (/) 

'aNH, cr = 3 



2 


=> x l -x 2 =6 (ii) 

(i) 'S (ii) ■'tit;, 

Xj + x 2 + Xj - x 2 =12 + 6 
2x t =18 





■>i»n<w c f (i) (ii) 1^?rr«t "to *tt^, 

X l +X 2 _A: 1 +x 2 - 12-6 

2x 2 =6 
•••* 2=3 

-3 3 I 

iv» I ^ ’ft? 7 « CSCfl?^ 1 ^R.’SfTT ^ W? 
^WWK: Cl'S?!! 

AM =7 
a 1 = 1 
.\er = l 

*#, ^Ts^fiT X l *3 x 2 C^nttw X, > x 2 
AM = 7 


x 1 j 1 x 2 ^ = 7 
2 


.-.X, +x 2 =14- 
'=(N<I, <T = 1 


* = i 
2 


=S> — — — = 1 
2 

/. Xj — x 2 =2 (ii) 

(i) 'S (ii) ^c?r ‘ B TT^, 
x, +x 2 +Xj — x 2 =14 + 2 
2x, = 16 

.\Xj =8 

>i^l+<l c f (i) csfc^ (ii) fowl 5 ! 

jq+^-^+Xj =14-2 
=> 2x 2 =12 
.*. x 2 = 6 

ft?# ?R*tTT 8-361 

^>ji*iQali fcfatvh 





is \ erjifiiR)^ ^ 3J3 ^ c®wi^ 9 ^r ^b*ih ‘aJU 1 

Wfl ^: C^^IT 

GM= 3^3 
C^fTs^, <r 2 = 9 
.'.<T = 3 

^Slr ^Ut ^ 'S x 2 C4^ft*T ^ > x 2 
GM= 3 yf 3 
^T, A /x 1 x 2 = 3^/if 
.'. XjX 2 =27 fasf 
cr =3 


. x, - x 2 

< rt , — — - = 3 

2 

•'■ *!- x 2 =6 </) 

^laml Wtf ^, 

(x 2 + x 2 ) 2 =(Xj -x 2 ) 2 +4 xjX 2 
=6 2 +4x 27 
= 36 + 108 
(x t +x 2 ) 2 =144 
Xj+x 2 =Vl44 

= 12 ( 11 ) 

7 ^N 5 ^ c f(i)'s (ii) c^r^rw 

x, -x, +x, +x, =6 + 12 


^+^r(i) c ? fw (ii) Rciii 9 !' 

Xj — x 2 — Xj — x 2 =6 — 12 

^ T , - 2 x 2 =-6 

_ -6 

^T, x, = 

2 -2 





ia i Rniiwu *wt3K5t 200 , 250 « 300 1 «t^ 25, 10 « 15 ^ 

WH3, 4 « 5 alfalfa's *t^, C5*fR^'8 HRifii'o l 

JRWf: C^fOTT 

«, =200, « 2 = 250, n 3 =300 
x^ =25 ,x 2 = 10, x 3 =15 
a l =3, <t 2 = 4, <x 3 = 5 
a 2 =9,ct 2 2 =16, <r 3 2 = 25 

r- r- , _ «.£ + w 2 x, + h,x, 

7 n T 5PTS' w, = — L - 5 — — - — 

n, + n 2 + « 3 

_ 200x25 + 250x10 + 300x15 
200 + 250 + 300 
_ 5000 + 2500 +4500 
750 

_ 12000 
750 
= 16 


■’infers cm°^, 

2 _ H,(er, z + d 2 ) + n 2 (p 2 + d 2 2 ) + / 2 3 (cr 3 2 + c? 3 2 ) 
«j + n 2 + Kj 

ofj =x, -* e =25-16 = 9 
</, z = 81 

<Xj Z + d 2 =9 + 81=90 
d 2 =x 2 -x c =10 -16 = -6 
d 2 =36 

cr 2 +d 2 =16+36 = 52 
<7 3 =x 3 -x c =15-16 = -l 
</ 3 2 =1 

(T 2 +d 2 = 25+1 = 26 


<43# <!>jlvf$nii fufstSh aww 



WjfsFF ' ! 1^^ ! alTl s T-St«f5T «fai 


(/) ^iJl<pfl c f "5^5 «n^, 

2 200x90 + 250x52 + 300x26 

CTc 200 + 250 + 300 

18000 +13000 + 7800 


750 

_ 38800 
750 
= 51.73 

<r c =V51.73 =7.19 

i'k l i'Sf n 3 T? , *f3H -J\Q n 4<T *IH « ^ l 

si *11*51*1 s '3||*l«ll i'Sf n ^I'»|R<P ' 9 l(5f5'® 


[ 4*ttCT, er = VlO ] 




12 


= VlO 


^T, 


n 1 - 1 


- = 10 fatfw] 

12 

*T, n 2 -1 = 120 
^t, n 2 =120+1 
*T, n 2 = 121 
/. w = 11 

.'. i’ST n J 4I sift 4 *1\5, 

__ n + l 

2 

_ 11 + 1 
2 

= — =6 
2 

ftCshl^, C.V = ^ X 100 

X 

=^°*ioc 

6 

= 52.70% 







i « ^Rift's ^j^fK ^j’iftaKsr 25%, 21 5 i Tsv|j»ife 

«tjW *8 ’llftf'kxp I 

5WWH! CT3TTT Wt5, 

ficonlW, C.V = ^x 100 = 25 (/) 

WIT, M e = 21 
’ifafr® <u^r*fPT, <r = 5 

(i) 

=> 4 x 100=25 
x 


=> 25.v = 500 



'aiNfll ^T, 

= 3 x'srsn^rt —2 x stiff's <p ^ 

M a - 3M e - 23c 
= 3x21-2x20 
= 63-40 
=23 

fSd'fS' 23 8 sttf®tfs^ 5^5 20 l 

Jtr l C*FH wtJ>flRw 2(1^ 'srR'^® 3 RlCHW^TOf 5 »Pt W *tT8UT C*t®T 

4 ^C®T 'o«|j»t |Rm <>ll^f»i's f*r=fa i 
’fWH : 5pr^f?t, x u*k.<p«i n 7 Ts'*lWsrl»I' x 1 ,x i x n 

*#, o»1«p u =— — - [a = 3, c = 5 ] 

c 



=> x, -3 = 5 u, 
=> x, =5 u, +3 
=> 3c = 5i7 +3 





wife 


iOo 



= 5 a u 


= 5x4 =20 

i<6 i x <£|<T C5WT?^ 10 ^3T y = 2x-3 y <*Rf wK<? fe% W i 

^fWKs C’l'S^n"®^, x c> t u<M cr 2 =10 W y = 2x-3 

^T, y { = 2x t -3 

^T, 2>« 2^ X ' 3n 

n n n 

y= 23c -3 

i Y(y - y) 2 

y i£|^r C*vft?<P, a 2 = — — 

_ E(2*,-3-2* + 3) 2 

Z{2(*,-*)} 2 

= 4<j 2 
= 4x10 = 40 

$,o i '5W5 .v ^?T 'S 25 'S 36 ^^y = 2x - 5?3f '5W 5 y <i|«T 

'S W I 

^TWH: OT'SUT ^IRW, 

X 4<T «t^, X = 25 
x cr 2 = 36 







^ y= 2x-5 (1) 

^T, y t =2x t - 5 

^’ 2 >= 2 E*-E 5 
< n , 2>-_ 2 2>- 5n 

y = 2x-5 
% y = 2x25-5 
^T, y = 50 - 5 = 45 
y i£|^T CoTft^, 

g ;, Zfa ~^ 



= 4<t* 

= 4x36 
= 144 


i <rf*t?T 1 00 ^fsift 1 250 ^C®T '®l(.n<q WR ^ i 

^rwh s 

*n7T<j#, Xy,x 2 .% 

=100 

i=l 

*raft, 2]*, 2 = 1250 



1250 flOoV 

io uo J 

= 125-100 
<x 2 =25 
:.a = 5 

T-IH'fafli'f /ks/Sf5/=7 SR5| f *Mt 





^ I 19 C®W1?<F « fac»m?4 f*H% 4*1 I 

?wwHs wsraT^tt^, stsfsr n -Mhsifa^ ^-siira g= »+i 

2 

'*T*ttt ! T, n = 19 

• X 19 + 1 20 10 

" * 2 2 

n ^Mf44 ff 2 _ » - 1 

12 

= (19) 2 -1 
12 

— 361 -1 360 . 


12 


12 


ct = V30 - 5.48 

c.F = •3x100 

= i££x 1 00 = 54.8% 

10 

^5 I 25fi> CS^Fts^ 5 « fayoilw W l 

^RWK: n = 25 

'SirsRrr wtf*r, n '<d*if<i<p ’rt^frnr 

2 _ n 2 - 1 
* ~ 12 
_ (2S) 2 -1 
12 

_ 625-1 


= 52 

.-.<T= 752" = 7.21 


=13 

f^tT°s 4 , C.V= — <100 

4 - 

= 55.46% 



PfpPH, >8 sjbMsl 

MOMENTS, SKEWNESS AND KURTOSIS 

(.<p*alii pptst 'S pqx»i^ pIpsiicpp ^i^ic<ij cph ^<pft> c*i<i p<h 'S p^Fa ■>i w ic<p c^h *mr c ft 

ptspt ph pt i frc<Hc^<i p^p 'S sj^(% pIpppph *tf^rr < r ptpt pt%snsf s i 

-mIri c«<5 c<ph Fk<pp ^*iisj<p pt phihh "®t ■ B if%srr -B T <p<ii *ipi i ^■^pst's ppp°pTf cp*tTfi> 
^sttP PT PTtP CPH fHH fa<$a 'AT HTPT PTP i ^sPrsT fatPPHP P'PRPTT CPPT (Frequency 
Curve) 4'*^ 'ST pfppfp p>cp 1 hip pIwat g %Pt®T pfppftpp ptptp ^cpt pfppTA i 

^ ^xtrr c*fc*r f*i*ip|^T<j|— 

• 5 tfW5 'S pfpptrAP cf^t fp»TP pttptt <mc® ptpcp i 

• sppr bkP <p1oi pfo<ii s/«ic‘ltfPA' < il^'ciisc<p c<wrtei pfo<iicA<iPpiTC5r2HT*f <p<ics pipcp i 

• P1<i<iIca<i kRaI'P^IosI 'Q <iml<i PTTPTf <P3C® PfPtP I 

• <ij^i(\s| 2j<pkc® l, T P®fpT <P<ICS PlflC^ I 

• pj%5T3>Tp ’iffliiM-njj? PtTPTT <mcs ’’Ike.*! I 

• ^y>|r)\s| -s Kl^kcsp P®fH <p<ics Pkc<i i 

• ->j(>l«i's| PiNTf <Mcs PTPH l 

• ■’fn? P°PTT -ik PIP5TP <pc<i ® c«l 5-si £pf“t1*r PTNIT <MCS PkC'l l 

• P*? « sppf^ft ->iklc«i) Hpy fPtfSIPP <mcs PtPtP i 

• ppf «£'«»k sppftpp PTP^tP PTtPTT <wcs PTPEP I 

• PW lltiH «i sic 1 ® PtPH I 

<t.o$ *lQv||\o « *lfiNlC®*l C5f%f^5t 5 t 

Moment and Types of Moments 
PFspIa (Moment): 

^Xtpfe Moment *fFPP PTlPT 2lf%*TP ^FTT pfapla i PPP??ttT ftc<Hc*i<i « <ppfA 

fpPfPWP HPT fpCP'fCPP P'5 PT SHIP'S P'5 CPW SMJMi PXPTTtftPIP PTPPTCPP fafssj <ilcs<l 
PPfsfcF C5# PPPtPlT PtPT «TP PH (PT PPTSf*T PP3PT PTP, 'Ale-toe*? PloPls PITT I 
«W1'»IM PPT PtP, CPPP fpMPt'M Stfsffr '$PTfP ! *£ PUA PTf®tf5Pf P^5 PT P '5 ^Tf HlWP 

PRtfPTlp i94^ •'{'faxPlT tpfpt PT®' fpC?T slc^<l ^mRc<p (P# ^PPT^PtT P1?IT «tP PPPT (PT 

■STPT PTStlT PT?T ^5TC4 Pt?T | 

Pfpptusp £i<pl<ic'w (Types of Moments) 

fpMPWP P'5 PT P^5 (P^5 '5P5t ^SPP (PTC4PT PH) C®TC4 PfpPI S PTTT I ^ 1 5Ht 

P 1<i«iIsc<p ^ »RP sTP W PH I PPT: (i) CPTfw Pf c4*^ltl pft<i|s (Central Moment) 
(*) PT4t5T pft<ils (Raw Moment). 





*08 

C*tlfR3> Rf *tfRRf®: CRR W ■'ilRw Sjfsf^ 'SIR RM iS$M Rtf®tfsR Resr <s<HWsl f<r»»j 

RRflM (Rt? *RR?RTT RtRT «T*f RRCR CR SIR RfSRT R1R RTM CR^t¥ RRlRIs R^R I 
RTRRR fi r RtRT 8RT*f RRT RR l 

WM: 

iTCR Rsf%, (RRT 'ERR* aMR n RlRjR RRRSjR; x^x 2 x n RTf^lPixp sR jf 

Rhlfts /■’$sr CR^IR RfRR'R fi r RCR, 

£(*,-*)' 

Mr =— 

n 

CRRTR, r = 1,2,3, 4 ^ojlfa «iPi«i *R, ^?r, 8«f Rfela fR%RRT RtR I 

CJt^l^o \s(.«b<3 WM: RRR*fR, CRRR1R x ^Rf n RlRTR sir 3T5JR x,Xj 

o^lcw ^PTsRTT R^ll^oi, 

f v h f m ,T*m'£ t f t =N 

i=i 

r-^ssr 9 lRv)| A, 

i.fM -x) r 
* = — 1 

r = 1,2, 3,4 ^'sjlHr *R, ^R, OR, 8*f, Rf?RTo W RRT RTR l 

WRltR® RT R*tl>T "'it^i^l'o: CRR fRCRRRR Sjfsfc RR R£R R5 RH5T 'RI CR CRR S^RIRR 

RTRRtCRR RTMR ^aifScR CR|1> RRRsRTT ^R! «R <PHC.®1 (R RR RT'SRT RTR RRR 'RC*tlfR'$' RT 
RfH RfRRRf I $$ICR RTRTRRR //' RTRT RRf*f RRT RR I 

Olt*]^^® '$W? CRM: STFT ^fR, CRR 5RR ,vMR n RsRTRRR X x ,X 2 X n ^R° 

osl Wl 5 #tfw R5 x I a <R (R5R ^Rf^ R°R3T, CRRTCR a *: cl RTRlfiR /-RR RTCRlfR® - 
RRMo //' RCR, 

£(*, -°Y 

Mr =— — 

CJf%^5 ■RCRR CRM: RTR R#, CRR TO x 4R n R^RTR RR RSJ 5 x x ,X 2 X R i3RX 

Ss>l<Rfl *RR?RJT RRRFTR, 

f v f 2 ,f n CRR1R, ^Tf=N r-^SR 1 RC*fffRR RfRRTR //'RCR, 

E fx*,-ay 

Mr 

r = 1,2,3, 4 RfRTR *R, $R, OR, 'Q 8«f ^jlR ^RRtlw > lf««il'o WRRR' RR I 

'Sii>yt*til*H> 



^5 wyfof «iar 


(t.O\ s. N*r bl-slID <f>lb| /^TC*I#5‘ (3S#¥ •ifiNlc'a* 'smccsr £W 

Express the first four raw moments in terms of central moments 

^(."l llW < tf?I^5C^ C*Tlf*F5 <lR]'qlc'® ms$: ^f?r, C^H x ^ n 'SfR 

X,, Xj, x n 4^?. ^ x I a C<IC<pM ^Tv’tTt C^fHTT a * 5c I 

r-^ Cliffs' < #^5' fi r ^T, 

Ar = S ; r = 1, 2, 3, 4 

i'sr c^hr v if«N'* ? 

£&-*) 


= 0 

^TT WJjlil ' 9 lfi’<ll'S, 


\5¥ C.<P - al<J ’tfo'JfS, 

i(*-*y 

^= jsi — — 

8«f ’lfa*l|4, 

r 'Ssr ^“ffRra *1 Rial's 


i'sr^ritlw *|RN'®, 

ife-) 


<pjli)tgfili feferi*i<n SRsf*F1f 



'Q •^oh'ol 


^¥^TC 7 *ft 1 W *lt<hl's, 

,_ I >,-*) 2 


. Xfa -*) + (*- a )} 2 


£{(*,. -x) + v [} 2 


~*) 2 +2 ( x i ~ x )m[ + m[ 2 } 


S (*, - xf + 2 ju[ ^ (x,. -X) + ntf 


- ^ (Xi ~ X)2 l 2 A ' ^ (X, ~ X) l ” ^ 
n n n 


~- Mi + 2 Ml x- + M ' 2 


0 ¥^ 5 R?*ftiW *lt*i*||\!>, 


. 2>,-*) 3 


2 :fe-x )+(^-^)} 3 


_£{(*, -x) + 4} 3 


, Z j x i ~ x ) 3 + 3 ( x / ~ x ) 2 Ml + 3 (x ; - x)m ' 2 + } 


S ( x ' ~ x ) 3 + 3 A S ~ *) 2 + 3 m ' 2 Z ~ x ) + w m ' 3 


= ^ (X - "*>’ + 3 M ' ^ (X ' " Z)i + 3 M * Z(r ' " J) + ^ 


ii, + + 3 u ! 2 x—+ ll 








, Zc*,-*) 4 


Yfa-xy 


*)} 4 


s i(x,-x> + xr 

2] jfe -x) A + 4(x, - x) : V; + 6(y, - x) 2 ^; 2 + 4(x, - x)^' 3 + } 

n 

£(*, ~^) 4 + V^(x, - X? + 6 ftf'£ i (x, - ? ) 2 +4/i,' 3 ^(x, ■-*) + #< 

« « n n n 

,1 ,3 0 ,4 

= M* + 4 MiM 3+6 Mi Mi + *fh *~ + Mi 
n 

••• I** = Ma + 4/hMl + 6 fh mC + A'" 

e.ovj atratsrfiwt « <iml<i 

Necessity and Uses of moments 

• Pic^HciO «ll^f 4 » *3 8 Tf% fafaf'ET ^Ft 4 TW>F WT W I 

• ' 3 FT '$£5 ft-TT® sf®fsr FtET sttfefSF fe®? >|ilH f^fRT (. 4 *i|]{| 8 fa*F>F 

*iforr few w i 

• faak (.<p , aki wrF f%*mr S?! ffejF v lfel' 9 T ffeTC 4 oa^r® i 

• ws i 

• D j'-f (.<P-Jdk -'pM-sl < lffl»ilc' 9 1' a(<w® ■?¥ i 

• faf»?| *i«k,'* 1 *i ■^t'«l<i«il I<imUc .^1 v l(fl«ll'® -» ^ I 

• vaco'sti -s lf?Pr^ilfM<P v lf5«il'® <u< 3 i® I 

• Ri«si sistZ^Rxp \svjj>i|q| ^hiiitqi ffe’jFt^F 9 lRi<il's w® 


£.08 ?f$Wf 'Q 

Skewness and Types of Skewness 

<T^I (skewness): C4F s T t F?'?fiT ^sr$F ^®l<$ fe%5T5T «i«fK ^sfi ^Tfrr 

cff few*iF< ^rgf c«ic4 Ryf* *w j <ic 4 <feii! 4iF i 

•r-ii^Bifii’f /S/St 5/°7 aF^W 





^ «R*t «T*1"4W ^ITT I W- (i) *i*i|\5j<p <ifo.»ri>| (//) ?trs||\sj<p | 

(/) *q»il'4y<p ^f%sr$T: C4T*T s t’ e PT^f5T C?n*fT ^1x1^4 ^Mf*it4 ^^*4 1 4'* C^f*f R'cjvs 
'alsi <j fip *j \» | c<P *5*ll'sj<P <ifi>»i's| <k»i I s 5*il'sj<p «ql^*i's|«i (.’^lifl '5r s U5Tf 'S 8{g^4^ ^i*M4 ^®T- 
x > Me > Mo 



M 0 M e x 

fi*3: W5Ff#f$I 


(/'/) ^1^4 <lfo»l'©l: C4t*T C?Rtt ^51? '5T i lf'T4 '3C®' C4f*f ’tf^TTW i WR 

«iR ! .»t ®l(.4 ^tMls.14 ^f%WT I *^5, 3 8t^4?T ^i"1<p ^*T x < Me < Mo 



X M e M 0 

W5|? <if4»('sl 

^4f&^sr *tw, 'srsiM ■Q sJjrtcw ^T»r • 9 f^ ras 1?r :3 rsrr»T ^?r i iswa x = Me = Mo 



X= M e = M 0 
t&Zf: ^ 


$bbvi*fjfvp *ffirHWjrw 



rtryIrr R 5 




Measures of Skewness 


strf^fixJ 1 RfRRTRw <rfwR 5 ts^ rot i rrr q ^tKRfRxp ^ ®tot ®tr r^t rtr i 

<fei(®!3 RRR RfRRTR iaR5R> R®R ROT, ^ RT ®C*llRR ’SOTTR ROTT 1>RRT R>RtR ^fRT RRRT RTRRtR 
RRT RtR RT I fR^[ Rl%RSTR 'ailcRfR*^ RfRRTR i3R^ fRRtR^F ROT, RR RtR?TR RIR^TR ^RCTT^t 
^R I fRCJf RfeR^tR P.N RTfrRRxp Rf?l»llcRR rRrT CRRt ‘5OTT: 

a) <pMTR iil«wi<q (Karl Pearson’s Formula): ^R# ^JRR fRRTTOTR R 5 , RRTRT <3 

RgR«P RRTR I 1 %¥ RfWR iRCRROT R 5 , RRTRT 'S RjjRR* ^R<P 3 , R^c® RTR^TR <PW RT I ia^ 
RIRfRRTCSR %RRf%fe'RCR <pI s tTR<jI«K 1*1 <qR-n s|?RT RRrKRR RRTRR>tRR I 


RT) Rf%RFT?^, Sk = 


R 5 - etj? 3 <i a 

rRR® rjrrIr 


_ x-M 0 

a 

RtRlR RS, RRTRT -S RJFRERR RTR^RiRR*' R°R^ ‘5R: Rw — Rg<l<p = 3 (RS-RRTRt) 


^5RlX %R<.rI®» ^Rc<P f^FtR RRtR R5RT RtR I 


R) <foi|'AKRS, Sk = 


3 ( Rg - RRTRt) 
rRR® rtrrir 


3(3t -M e ) 

a 

RfR CRTR fRSRROTR RfWRFt°OT>R RtR— 

i) SK=0 ^OT RiC<i“1»ifo ^RR I 

ii) SK>0 '5OT Rc.<i“liR r*i|®j<p «qR=.i) i 

iii) SK<0 '5OT fRTRRRfiT Rf%R W I 

b) Rl^tR r!%r®TsRs (Bowlev’s Coefficient of Skewness): Rf%R fROTRERR RRiRT, 
f^R^RR f®fot® Rf%RFt fR'fotR 'StRT Bowley ReRifRs' ^if& Rrir <pmi i 

„ , . ^ Q 3 +Q.-2M e 

Bowley sRTWR$T?Rf= — — — - 

a -a 

^aRTOT, Q x = i>R f^Rr- 
Q 3 = ®R F^rsfa 
M e = RRTRT I 


<v/*/S#»/'f /is/Sw/R 9R7RRT 
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c) <.4^1* (Kelley’s Coefficient of Skewness): C4^t TOTO* <d<j^N TO?f 

v lRl»il 9 T I 


Kelley’s <ifc»i'ok'^ 


D 9 +D l -2M e 

A - A 


4*fn?r d x = i*r tow 


D g = W TOW 
M e = WM i 


d) *tfTOT® fefw ^%WTs^ (skewness calculated from momets): *rf%WT ‘ B Tf?rsrn; -s t^ 
toito st 4 ii'fl ^c«ni p ito cto'iit i ^if^rros <u<i?i3 <k<i ^1%wT\4 

*tfTOT*f tot ^rr?r- 

«fewiw, VA = J^r 

m 

= a 

V/? 

P NTO, A = ^r 

Mi 

*H'SJ4 <l(^a| Pu/HCfHt (.^OH, y[ft[ > 0 
TOTaj4 <(%>l fatTOCHM VA < 0 

’JTO facTOwi C^FftJT, -Jp^ = 0 

tf'.O'b JJ&h'Ol « SM'SK.^'I 

Kurtosis and types of kurtosis 

(Kurtosis): cTOfa cTOr CTOfa nl^ilw ’fsTWT TOT I 

stTOTOTT CTOR st^T sj^fTO %‘ ff RT f%f% TO •>y>na!c.<P fTO «R^f '5f s t TOT TOT l TOT: 

4*) (Leptokurtic) 

1J f) wysr (Mesokurtic) 
st) TOTfe^pTO (Platykurtic) 


'Olf® ^51®T: v l(<|ii'4 CiTTOt \5«i«s|<i *jf»t *HTO3tTT 'Slfw TO , TO»T \slt<P 'o|fs ^JlTO TOT 

TO I ^R</*?G£I P 2 >3 
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Fk^ C'TStf^CSRI 'sn'*(IW lilffr ^C'lh 



■^WST ’iFF^a CT*tR 'j«i*il<i <iFr sm^(TT ^TSlR ^?T 'FsR s|(.<p '5T*d5T -^ol«i «5«il ^?T I 

til^WOT p z = 3 

fsft5 c 4 1"- < lBM< '5TWW ^it : 



fi* 3 : WST’pjW 


'ShF® *lFf»ra 5 q*lli( *H*R?dt (SN'lfiS' faj> a^sR ^slw ^Fa ^ 5 t«T W 

^r i P z < 3 

fail c^l&wn ' 5 rr s nrc 5 r i£it& ^'{SiF-va ^TT: 



fi*B: 'SI-iF* ^JFR 

(t.o^ , jjjb 1 »i'fii < ’ft^rf ,s l^r^ 

Measures of Kurtosis 

aj&h'®l* ^tfwR: C*T frfR? ^Ts^fTRT »I|$IC*II C^R sf'RtW IHWHC'M 
a| t«P J^&lq al^ <c c 1 I i£|fi> •^bl'rah ^1 <t>fD •®l 1 % 5 rT -s T | 

^ Fa]*i >3 c<p-al<p 9 lRj*l! 0 a<l >)kl«H %t*T 5 T Wt <RJf I fsRfl 
^sf®fPl?l|iI>l W< ^C^*f W 'OTT I 

< tyliiHasii fafbjw ttwl’lii 
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-(RMaKR, P 2 = -— (Beta two; Greek letter) 

M2 

/^j'S // 4 ROT ■*T®fT«2R?r R'sk 3 F^rsf CR^jR ’lR'ql'S I 
RfR p 2 = 3 rr, 'fot s t c Pr^trr Rtcrrr 'srsrrsr 7 jf*t rr 1 
RfR P 2 > 3 RR, f^r Rcr'IR ^c>|cn 1 

Rf*f /? 2 < 3 RR, "ROT ^M’T^'SRT fROT*lR '^•ifa %OT RR I 

(t.ov ^^UT^rfa 

Five Number Summary 

CRRR f^PPFT RT WS(PIT^?1 RRfRlf Rl*T, Sfsfsr Fjvfar (Qj), 'srsjTSTt (Me), 'A'-sHtl FJ’sfcF (Q 3 ) ^Rs. 
■>ic<ria> »iMc<p 4R>CR R°RR RR (Five Number Summary) RRT RR 1 
*lfR ^Tv. -3 tTT RRR R” 9 ^ RR: 

i. RtRPsiRfRfwRlROTROTlRw®, rrtrt 'Q fsnsfR® crt&rr i 

ii. *Hri<p rrtri s rf rr 1 

iii . -^(»i f'lo^tOT sfsfsr b'5 v f<p ?ts rrjrIr >s rrirt rc® ® ®)ii t?^ v fc,<p^ rstpt i 

iv. <’!*(») Rt^"lc r 1 Rr!*^ '»«|J>IW R0® gfRR >i|Rv 6\§M4 R0® RWlfcb 

«’<ls»tl(.^ RRl«1 RR I 

V. fttRROTR OTRR 'ST*^TSTT, fa^W® Q fllvblR® ’fR'RR ^TSTl^T RR I 

£.o& ^ 'S «^>I<1 Stfpffj’ 

Box and Whiskers Plot 

RRt -3 vsR'Is ROTT CR>1«T i3R# ’FStI >i|Rk( CR^ RROTR RT rrIc<M <7T s *tT!7T 

FsrsfWOTT ^SR^FT ■'llRRI'R (Location Measures) IViIcr ^TW rsr <4R° RfRRR 

(Interquartile range) C^f (Variability) 4R <lfRRT«f RrI<.<< W RR 1 ^RTRTfk^ fi>OTR 
RlRTOT ^’T^TRR ^R^ '®l CRR f»'®si<PN <lfe»i s| R" V 1(.<P ®!hc® ^RsfF RRW RRifR I 1 F®lT 
fRCSlROTR (In Explanatory data analysis) #^i?iW5^?r RTOT 1 

<i <Ej -3 F^RtR FRlRTfRR RRRTf RTR RRfRIf RH, SplR & § v iV, RR)*il, s sl?i d'jvIrt 
i£)R^ ■ r u.4iw> RlR RRT % 9 T?T 9 f i T R>RT I 

W ^ ^R ^Rt ^T: 

gf^W '3(|^f»i<p ^5p!F «J*||<R C^T f^T R?Tf ■?¥ I 

f^fhf SRt: gRR (Qi) '»'»)« F^fR (Q 3 ) RRt R¥ I 

^5PF <i<ll<l«l <U.W RWRRTRR R0l*tRRtR¥ I 

®e svftnfw^ vf&wnR 
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stBf: 'sraxwi (Inner fence) ^ (Outer fence) fa# 43T w i 
Qi ^<r 1.5 IQR v foHfaQi Q$ 4<r 1.5 IQR *lf#FT c^ff qlsl i 

- 1.5 IQR^Q 3 + 1.5 IQR 

^Rfe, ^fetsraw Q! <2$ 3.0 IQR ^lfastW fatif Q 3 4? 3.0 IQR OsBlT 

faw*r 4IT ^r I 'sfak ^g^raw Qj - 3.0 IQR ur* Q 3 + 3.0 IQR. 

F§rcf sfW: Q t Q 3 i5#snfa CsT*tT (Dash Line) ^sirpr 43T ^ 

^WSK.'P t^^Bf <l«ll '5?T I Q j 'a|’ag(.«lCfl«l ‘ST^X'-sl 3##3rf*r ■'1*1% i£)<pfD I?^>Bf '4l<p| W i£RX 

Q 3 ^uz> 4fewt?ra j ic<Ti w? ■sir ^pbi i*T4fa ^?r i 

fatjf ft>W<l *H$IWJ % < T^f' 9 t ;i T 43T I 



Oo i£|^ «£r>Is ShHwS <U<lRlS 

Uses of box and whiskers plot 

i£i^ ‘^'<>ifi <u«3l<w*i3 ^iRqRp s ■?¥— 

(i) 'tBIPITf# R'Cilil ’iRvil^T 4W I ^$IC* -With »il«i 'S •'Hi# HM <n«i fat?Br 

*ifo»iic*Bi < if?R<f fa# -^Rtr *tbt isrcx ^snugF^r# 'iR^ws c4^Ui 50% *wi< 

fa^sBr ■ 9 ife5rr' 9 t w ^bt i 

(ii) wrcsr wstprrfe^ 4f%wr *ifasfat w *tbt i ibbbt: 

(^r) WBIT <i(.9Ki 7§«Tr ffa4 ^<WT *TBT <BT, a^wlRifiS Tprsr | 

#) 'srsjysrr stress (•fat '5R^f»r *iBr <bt, a'sfprtfafa *( r ifej < p ## Rcq^Br 

^sifk'SRBtR RijaM #44 7R/«fj4 »vbi(|«i strr 14 ^ ^n«lc > l 4ST 5r?3j<p aMT «wt£h 4C3 i 
(*l) 'sr*tT 5 rt <j(.^('?i tsh sjica^i R<p 5 ’^<131*1 <p?ic s i ^iBr <bt, avij^iRfD «Rs»i Rc^Br ^fK 

vs>hRt4 #44 v lRilK'®sfT ■ > ll^ilK'® , 8|y <q>w | 

(iii) ^'4>M sFPfcBf m\ 1 ®MPTTf^ SFf^ ^BT i 

(iv) SBpfiTBI >(b« 1 i| ■>MC4'3 sn^ctf ^iBr I C^rsr^r: 

(■4) ^tf*f <C4^ i&TO "5TT, ^stPftfef^ ^C<1 «lf®' -^bfe I 

('st) <R^ W, T ®stPTT^ft "'SWf® ^EBT I 

(*t) ^if? <C4^1 ■?¥ 'sr*tTST •'Ipl'l I 

Jl^0 wivfatili SRst*F!t 



*88 




Advantages of Box Plot 
<131 ?luS<l 

*. M^<P«I(.3 «<3^| <3 fa’CSln i3U> <1«1W CK*tT UK I 

^f&^KKK ^iisl 3 <ifWs| ■>Mc<P fKK*Kf CW I 
'fl. Wt sfK'fK? ^tm '*lt v W‘li! *K5? Uv5 ^<T UT'tIR 

'3il5^Ri<ik st t r*fa”3 5 ^f *rnr i 

8. *tt5?T UKICU *13013 % <> fi$f' 9 K 4>3T Ut¥ I ^T ^5|f% 

^£Rsrfw "st^stt ^fs' ^?ft unr i 


* I 


* I 


^ I 


<t I 
'b I 


r-^sr c*nf*r$- 

fx - X ‘ — — («nct^)^'o sol SO fspWl) 

n 

_ Z/.^ "*>" (gffiarg CTO) 

N 

r - s»i sf£*ftfVs *|f^rff, 

/u' r = ^ x ‘~ a ^> (^5R2t^fy ^0? CTO) 


= 'EM*! a L (G&tfs CTO) 

N 

(i) *U C*ft1w ’I Ic.'oo UK, //, =0 

(ii) 3?r c*ttf*T5 ^niicao UK, ^ 2 = 

(iii) '®'Dii (Ktfas' *tl3NKs^ UK, ju } - ^ 

(iv) t? jvf c*fffir$' -“ifirolos* UR, // 4 = fx' A - \fx\n\ + 6p' 2 p[ 2 - 3 fj,'* 

(i) *U RF'lffas ’'IRNc.s* UK, i4=x-a 

(ii) RF'ftfas' «1^IUtU5<i UK, //' = Mz + M\ Z 

(iii) KE*ttf*F5 <lf?RK5U UK, jn' 3 fAj + 3/^/4 + fj£ 

(iv) Kjrsf KC*ttf*T®' *tf3RTT$? UK, ju' A = /j A + 4ju^ + 6ju 2 ju' 2 + n* 
uf%U$T°^, ^p -JL 3_ ; (PKTK ^ -fh 

' JmI 1 ^ 

■^’Tf^KKUK? ut%UW°^, 

(i) SK J^ 

G 

(ii) skJS^A 


iS»yi*u!y* ‘fiw? 





!>8 <t 


3 I ^pM\S|<l 7J^T, fi 2 = y 

Mi 

V I f^ft¥ (,<P*a)*l ^’ftw®' 3 T3Tf i T ju 2 = a 2 

I 'sr*fT5T >y>h ^T, P 2 = 3 

ioi (a + b) 3 = a 3 +3a 2 b + 3ab 2 + b 3 
55 1 (a- b) 3 = a 3 -3a z b +3ab 2 - b 3 
5> I (a + b) 4 =a 4 +4a 3 b + 6a 2 b 2 +4ab 3 +b 4 
50 I (a-b) 4 =a 4 -4a 3 b + 6a 2 b 2 -4ab 3 +b 4 
58 I ( a + b + c ) 2 = a 2 +b 2 +c 2 +2ab+2bc+2ca 



5 1 c^ft [•iwHmh 2 f^-TT'® i'sr « 4,?r 13 195 ^ « 

C®5f1^ W? 

RSfWHs *JC*1 a = 2 C*f^ 5' 5 T 8 'aiC'tTlw ® R®IK3>£5r, 

^ =13 
/4 =195 

WSRlt RtlfR, ju( = x - a 
=> 13 = *— 2 
=>*-2 = 13 
=> * = 13 + 2 
= 15 

^imt ^tt <.+-al?j 9 i^ivs csRfvi^f rrft i 

O- 2 = /!, 

<r 2 = 195 — (13) 2 
= 195-169 
= 26 

.\ Iro#, R5 15 8 C®*fTs^ 26 l 

f& fay 1*1 $L<fri m iii 



Evil's, « ^tsrot 

^ I //,' = 1, £ =1.5, & =2.5, ^ =15 //j, f*H%^RT I 

^TSIWR: 

C'fS^TT ^stfre, 

M' = l 
/4 =15 
M^ =2.5 

4=15 
'iiiJWl wtf*r, 

/^=/ 4 - m ' 2 

= 1.5 — l 2 
= 1.5-1 
= 0.5 

^ = / 4 - 3 / 4 m ' + 2 m ' 3 

= 2.5-3xl.5xl + 2x(lJ’ 

= 2.5-45 + 2 
= 4.5-45 
= 0 

Ma=M'a~ + 6 / 4 m ' 2 - 3 m '“ 

= 15 - 4x2.5xl + 6 x 1.5x(l ) 2 -3x(l ) 4 
= 15-10 + 9-3 
= 11 

« i C^H 1 «Wsr DtafiJs H fail's W3POT 0, 2.5, 0.7, 18.75 

^5T2 ■'iic.’ic.’p sfvfsr *it<p<ii’® ft s f?r^ 5 3' i 

’TSTWH: 

(Trs^TT ^5, 

3c = 1 
My =0 
M 2 =2.5 
Ms =0.7 
M 4 =18.75 
a = 2 

©HSWJ/W ♦f/S’i vWH' 







A=x-a 
= 1-2 
= -l 

/4 =/^2 + A ' 2 
= 2.5 + (-l J 
= 2.5 + 1 
= 3.5 

^=^ + 3//^' + /^ 

= 0.7 + 3 x 2.5 x(-l)+(-l) 3 
= 0.7 -7.5- 1 
= -7.8 

^ = // 4 + 4/i,//,' + 6/ij/^' 2 + 

= 18.75 + 4 x 0.7 x (- 1)+ 6 x 2.5 x (- 1) 2 + (- 1/ 

= 18.75-2.8 + 15 + 1 
= 31.95 

8 i 2 ^ &lsfi5 9 lfa*il'® wn?K*r 1, 2.5, 5.5 « 16 

rc®i 4 <4^ 3 nc 9 lt ,| p f*rTl'® st^Tsr ^ i 


2 ■ > ilc v lc'+ st^fsr ciofD 

, Zfo-2) , 
ti = — Z = 1 

.. ia ., 

K= ii^2t. 5 . 5 


/«4 


= 16 


‘Pil‘ilsifil’1 /£/5f5/=7 srs/’W 





i8br 

4 7 rf^‘ i> fw sfsTsr b\^ 

k=M 

n 

Sfc-2-2) 

n 

_ £ (x. - 2)- 2 n 
n 

_ £ (x. - 2) 2« 

« H 

= 1-2 
= -l 

, Z(x ; -4) 2 

/*2 _ 

n 

S (x. -2-2/ 
n 

S{(^-2)-2} 2 
n 

= S(,,-2f_ 2 Sfa-2) 2 + (2)i 
« « 

= 2.5 — 2xlx2 + 4 
= 2.5 — 4+ 4 
= 2.5 

, Zkzil 

^ 3_ » 

£ (x, -2-27 
n 

= Sk -2r _3. sk -2? . 2+ 3 ^2) (2)! (2f 

n n n. 

= 5.5-3x2.5x2 + 3xlx4-8 
= 5.5-15 + 12-8 =-5.5 

^ Sfe-4) 1 Sfe-2-2 y 

= ^-2r ^ 4 Sfe-2)P 2+6 S fe -2)- ^ _ 4 Sfe-2) (2 ^ 2< 

n n n n 

= 16-4x5.5x2 + 6x2.5x4-4x1x8 + 16 
= 16 -44 + 60-32 + 16 




> 8 * 

(t l ^JIC’Rf 40 (.^■q)<p i'ST TOftl ^lliiK'l 1, 17, 20 « 101 i faiJWfi>4 fa®) II 
8 'S'slii fa'fTT 4*3 I 

= 1 * 1 1*1 H: »ic^ <pRi, a = 40 sc® ysr ui^ifD ^rc*tlf*r®’ ®|RN ® *r«rteR?r- 

M-i = -1 
^=17 

1*3 = 20 

M-4 = 101 
«ii»uii isrtf^r, 

1*2 =1*2" K 2 

= I? ( l) 2 
= 17-1 
= 16 

1*3 =1*3 - 3 i*' 2 ii; + 2 (j .; 3 
= 20-3xl7(-l)+2(-l) 3 
= 20 + 51-2 
= 71-2 =69 

^ i i£Rsf^ 9 3 rtc , lc^ 5 £K*r tfaffr ifiNi® *r«rna>csr o, 8, - 16 25 c+ialii 

^WWPf: (TTOTT a = 9 

ti = o 
K = 8 
=-16 
K= 25 

^tsrjt i'sr t+rgUi ®iRi*ii®- 

M=o 

/*2=/*;-/< 2 
= 8-0 


/*,=/*;-3/4/*.'+ 2 m' 3 

= -16-3x8x0+2x0 3 
= -16-0 + 0 
= -16 


f&fertjiti 



3l%sr®f « 


A = /< " *44 + 6 44 * - * 4 * 

= 25-4x(-16)x0+6x8x0 2 -3x0 3 
= 25-0 + 0-0 
= 25 

/z, =0, /z 2 =8, /z 3 =-16, /z 4 =25 

H I M 'SfW 3 f'of'St.'® €W*T f'®»<fiS SfH - 1, 5, 'S 9 ^C®T foe's* l<^ 'S 

*tf?r t n'© fo*fa <ps i 

>RWK: 0t'S?rT 

M'=-l 
/4 =5 
4 =* 

^Nill Wf^T, 

A' -*-« 

^T, -l = *-3 
..5c = 2 

W a =a ~a' 2 

= 5 — (l) 2 
= 5-1 =4 

fh = 4 ~ 3/4m' + 2a' 3 

= 9-3x5xl + 2x(l) 5 
= 9-15 + 2 
= - 4 

.'. v lfofo'a 

o- = Va 

= V? =2 

c.v = ^ x 100 

- 1*100 

2 

= 100 

c.v = 100 % //j = -4 





b- 1 C^H ^fT 'STHT 2Ksr f^# *lf<N's *NIi£K»i 1. 5 « 10 /?, fafa ^ 

■'1* JV 1C < P W3J W i 

C'f'SHT '31R5, 
y,=l 
7i = 5 
r 3 = io 

A =4 <0 

Ml 

4*i*r, 

Mi=7i-7i 2 
= 5-1 2 
= 5-1 
= 4 

Mz = r 3 - l/iVi + 2ft 3 
= 10— 3x5xl + 2xl 3 
= 10-15 + 2 
= — 3 

••• A = 

= — = 0.1406 
64 

4**, Va = 

-3 

‘77 

— 0.375 

-Jp[ =-0.375 fiwuM I 

J}*pf!s fbf${5i e 7 


'[mi 


UL 
(4 ) 3 







& I C^H 2 ^ ’TO’!?*? w (>lsf5 < lQ's||^8 *T«lli£K.ai 1, 5, 10 <4^, 112^T 

* 1 ^, C 5 I> t 1 ^ < 4 ]^. p x « /? 2 f^r^ I 

^wWH: c*t's?rr 'aircs, 

a = 2 

4 = 1 
4 =5 
4=10 
//; =112 

r ^ (.<p^alu ’iffl’Ml's ju r ^*T, 

M=0 

th = 4-4 2 

= 5 -^ 

= 5-1 
= 4 

M ? = Mi — 3 ^>; + 2/< 3 
-lO-SxSxl+Zx ^) 5 

= 10-15 + 2 
= — 3 

A, = 4 ~ ^thti + 6 4 M? ~ 3 M? 

= 112— 4x10x1 + 6x5 xl 2 -3xl 4 
= 112-40 + 30-3 
= 99 

4^, =x-a 

1 =3c-2 
.-. x = 3 

C^rW, 

< t 2 = M 2 =4 


(~ 3) 2 

_ ( 4 / 

__ 9 _ 

64 

= 0.14 


f * 2 

99 

= ( 4) 2 

99 

= — = 6.19 
16 


i $» yi * u ! v 4> f i#’Wiw 





io I C¥H 4 s f§l'® *t^ 2 ^C® «t*W R3fi> *1 Rial's Wf^RR 1, 3, 6 

<4^ 15 i »nFif®«p *f^, cspfi^ gfcrsr c*trf*f® < il<^i v ® i 

^RPlK: 

■SR?T ^f?f, a = 2 ' 5 t ! S R*tT sfsrsr ®, 

/<=! 

Mi=l 

A= 6 
m := is 

WSRlt 

tA = x~ a 


=> 1 + 2 = jc 
.\ x = 3 

= 3-l 2 
= 3-1 
= 2 

a 1 = /x 2 = 2 

«<N<i, jr c'ftfa®' ^iR, 

M-i =0 

M-2 = ^ 

M 3 = M 3 ~ 3//'/< + 2/y; 3 
= 6- 3x3xl + 2(1) 3 
=6-9+2 
= 8-9 

M 4 = M\ ~ *M 3 M[ + g M’,M[ Z ~ 3 Mi* 
= 15-4x6xl + 6x3xl 2 -3.(l ) 4 
= 15-24 + 18-3 
= 33-27 
= 6 





Xt8 

n i 4 ^c® 'srMT £W*r I'S'iHJ ^fa^ii® 1, 5 'S 10 ^c°i <^^®®to c<p^1*i *lf<i*il® i 

'5R?T a - 4'5rs"5JT*!T y*T I®«i(i5 ^JCfllw ' p lf5j^l *, 

m'=i 

/4-5 

a4=io_ 

^sirsraT WffsT, ju[ = x -a 
1 = 5-4 
1 + 4 = 5 
5 = 5 
^..5 = 5 
(.^U *1(4''||'A, 

M-2 = M-2 — M’l ^ 

= 5-(l) 2 
= 5-1 
= 4 

wararr wtf^r, a 2 = jx 2 = 4 
cr = V? = 2 

(4Ce>H l <4, C.V = ^ x 100 

x 

= — x 100 
5 

= 40% 

'sir <.<Kal*i 

/4 j =/4-3/4m' + 2 A' 3 

= 10 - 3x5x1 + 2(1) 3 
= 10-15 + 2 
= 12-15 
= -3 

l uq^f& 5 c.<?2jl«p <11*NI® ^tHK^r 1,5, -3 98 i f4HJlC 3 i4 *t^, 

c.®^K<p, ^.3^^ jx 4 vf)^ "STFr f^*frr W 1 
'5JCT a = 5 i£Rf ^fTC 9 ^ i'JT 'Pt?# ^*ftf*T5' ’ifel®, 

A' = l 
M' 2 =5 

A=~ 3 

^=98 



^ ,S T<5 


WSRIT , 5ffR, ju^ = x -a 
=> 1 = 5-5 
=> 1+5 = 5 
.'.5 = 6 
M2=m' 2 -m[ 2 
= 5-l z 
= 5-1 
= 4 

esprit 

° 2 = fh 
= 4 

/f» = /4“ 3/4/4 + 2/4® 

= — 3-3x5xl+2x(l) 3 
= -3-15 + 2 
= -18+2 
= -16 

M"4 =^4 -4Hsri + 6 ! 1 '#! 2 - 3nl 4 
= 98-4x(-3)xl+6x5x(l) 2 -3(1) 4 
= 98 + 12 + 30 -3 
= 140-3 
= 137 

Jv3 i ifi^ 4 ^<1 sWsr Fli# Wisoi -1.5, 17, -30 108 

« /? 2 f*MV| <M l 

^*114 Hs ^HTT ^f?T, a = 4 ■'iMc.*^ sfsfsr v lRi«il’s, 

& =-1.5 
/4=17 
/4=- 30 
n\ = 108 
ftowtw, 

C.V= — x 100 (j) 

X 

a=A- («) 

/«2 

<ti wQjfW 





l<£b 

*\\w\ wif*r, 
i’sr^tflw 

/4=x-a 
% -1.5 = x-4 
% -1.5 + 4 = x 
:. x = 2.5 
^?TC*ttfw«!Rv||\o, 

Mi= M'i~ Mi 
= 17-(-1.5) 2 
= 17-2.25 
= 14.75 

W4?It Wlf^T, t<P^ <s lfWtW Co^flXC^T ^TSTK I 
< j 2 = ju 2 
g 2 = 14.75 
.-. g = V14.75 
= 3.84 

M, = M-\ - + 6 Ml M? - 3 mC 

= 108 - 4( — 30)( — 1 . 5) + 6 x 17(— 1 .5) 2 - 3(- 1 . 5) 4 
= 108-180 +229.5-15.187 
= 142.31 

3 84 

(f) ^ w *t$, c.f = x ioo 

= 153.6% 

_ 142.31 

(n) ^ ^£5 «tt^, /? = - 

2 (14.75) 

_ 142.31 
” 217.56 



^5 < l 1 ^ t 3 K-€m ^ 


I Rjpfvs V2 «Q^ f*TC4*l«# 'SIW ^5W ?F5 ^T C4>:§)31 

« tf ^ T ® 

3 WWK : Ct'SRTT WC 5 , 

’$ ltW*f RiyFs a = •>/2 

a 2 =2 

'aiNill 'SFtfsr, C<f>-al<l *lEi't||’® C^rTvt^ ’TSTFr 

a 2 =11 2 = 2 

(.<!(.?{ ' 5 |'*CT ■^ Dl ' 1 , 

•••P 2 =3 

^V = 3 

Mt 

=>/<4 =3 M 2 

— 3(2) 2 
= 3x4 
=12 

yt 1 i£]^' ’Jpffsr fac,<Hc*w l» 75 <4^. 25 ^®T facwls^ W? 

> Wl 3 fH : OrOTT ' 5 ITC 5 , 

/« 4 = 75 
x = 25 

C4l*?5 ^r*IW aj.b|P|, /? 2 =3 



=>^ 4 = 3 /^ Z 
=>75 = 3^ 2 2 
2 75 

=**» =T 


=> Mi = 25 
•• 1*2 =5 

'5II3J3I WTft, $.¥ C^l?r *lf<M’A CoWT?!^ 7T5TPT I 
^sfK a 2 = (X 2 
.*. a 2 = 5 
a = >/5 


1 •pjlvtgfil’i 2Rtf*F1t 





C.V = - X 100 
x 

= — xl 00 =8.95 % 

25 

i'b I i£)^si5T 'oik.tin 20 T>W « wsit 17 frW i '®lws 'biIcim fac.wnK^ 20% 

R(.»l 'aik.*i* <qfe»i'©lK^ <?'»? 

CiPOTT 

^ 5 , 3c = 20 

M e = 17 
C.V = 20% 


— •* a = — = 4 
5 

<it%5i^ r^> sk = 

a 

3(20-17) 

4 

3x3 


$<\ i ^ 50, <pMfa«liwn! _o.4 i£^ 40% 

4J4*lW, 'SfWt « ^ I 

7WWPT: OrS?TT '®IR5, ^ 3c = 50 

^t*f ftsikwwi <)ft*('o|S3 r , SK = -0.4 
ftCStfW, C.V = 40% 

% ^xl00 = 40 

4T, — xlOO = 40 
50 

^T, 2cj = 40 

^r, o = — =20 
2 


‘flww 





<*>1^1* ^%ST5T?^, 

^_%x-M e ) 


2JJW, M 0 =3M e -2x 

= 3x52.67-2x50 
= 158.01-100 
= 58.01 

ib- 1 C^H ftc'Hws 100 123 —0.3 ^C®T ^ 

C’TOTf ^5^, 

*K?, 3c = 100 
«lpw, M 0 =123 
<lft*l'SlK*, SK = -0.3 

«ll»Kll Si I fa, 

x—M„ 


fatobl^, C.V = - 


wlqQnlf fefSrSrt zlwl’i'fi 





I'bo 


5<s i (.<Ph PiwHws 4s»i'©M> 0.3 WIT 55 30% «t^g « i 

5Rl*TK! C'f'SRTT ^ITO, 

<r«tns|^, SK = 0.3 

war, M e =55 

c.v = 30% 

^xl00=30 

=> 10<x = 33c {/) 


0.3 = — — — 

(T 

> 0.3<t = 33c— 165 - 


—00 


•>lwl<»'EI c f (/) (it) al^t <T>foll «tl^, 

10ct _ 3x 
0.3<t ~ 33c -165 
10 = 33c 

^ 0.3 33c -165 

=> 303c -1650 = 0.93c 
=> 303c -0.93c = 1650 


=> 29. IS = 1650 

=>x= 1 ^=56.70 

29.1 

^pflwr (/) ~sus «tt$, 

10<7 = 3x56.70 

O= m^ =17 .oi 

10 

o 2 =(17.01) 2 = 289.35 


Sp i CW *t*PR5lJT ftnHws s r<K.»nl<<p *W1SK*r 30, 38 « 35% 

’WWH’ ! 

OT'Srar wrw, 

3c = 30 
M 0 =38 


§® wS?*#WR 







cv - 4 X 100 

X 

=> — x 100 = 35 
30 

=> 100a = 30x35 
30x35 
100 
= 10.5 

SK= X ~ M ° 

<T 

_ 30-38 
10.5 
-8 
_ 10.5 
= -0.76 

a = 10.5 'S - 0.76 I 

l C^K 0.6 20% <*1^, 4 « 

^ i 

^RWK: (3t<3?rT 

*1^, SK = 0.6 
Rc®*tI<^, c.v = 20% 
i£RX ’left's a -4 

:. c.v^-^-xlOO 

X 


=>20=4x100 

x 

_ 4x100 

X ~ 20 
= 20 




SK = 


x-M 0 


2 0 - M 0 

4 


=> 0.6 = - 
=> 2.4 = 20 -M a 
=>M 0 = 20-2.4 
:.M a = 17.6 

<T't <£}</■« FbfStSM si<t>i m lil 



^ I *t^ « >PO*TT 25 ^20 Rci^M* 50 % ^T CWt^ « etjs^s ii|^, 

<i%»i'®k^f^ : fsrwi 
^wt*(H: oT'srrt 

9 te, 3c = 25 
■SPIRIT, M t = 20 
«4WfiCS*flW, c.v = 50% 

.*. cv=^xl00 

X 

^r, 50 = — x ioo 
25 

_ 50 

^T, a = — 

4 

^r, <t = 12.5 

*lT,<x 2 = 156.25 

«lN<l, 

= 3xM e -2xx 
= 3x20-2x25 
= 10 

« fail -41^, SK= X ~ M ° 
a 

25-10 
12.5 
= 1.2 

ft?# csm?^ = 156.25 
Stgw= 10 
fail 1 ® I S3* =1.2 

5,0 i 3#Wt^ 0.3 facW?35 30% 'SPUSTT 55 ^5®T C*Jllw> « #§# 

wal?i *1^1® ft 1 #^ i 
(TfOTt WC5, 


SK = 0.3 (/) 

C.V = 30% («) 


wm, M e = 55 
(.*111®? * x = ? 


‘flrow 





(.4-jalir ^ifssrr®, \i 2 =l 
■>i»n<wH' (/) *n^, 

c^_3 (x-M,) 


^ifwT (if) WS < nt', 


(iii) «n^, 


^T, 100<r = 30x56.70 


<r 2 =(17.01) =289.35 
^ fi> wlt/Qnli /»/3?iJ(=7 H4>t"i*rt 





$¥ (.4*01*1 ’iRHl's 0® t flsC4?T ¥¥(¥ 'SpfK 
:.ju 2 =<7 2 
= 289.35 

^8 l I^<pf5 Rulers wsit 120 *W<K 15 ^4 Rc'en^xp 12% ^p>T 4¥ K<f> 1^=f¥4¥ I 

C¥'S¥T^ff^, 

¥*G¥T, M e =120 

<ij«q<ih, a = 15 

fe^n?4, c.v = 12% 

^ X 100 = 12 


• 123c = 1500 

- 1500 

• x = = 125 

12 


^#WR<F, SK = 3( ' X 


_ 3(125-120) 

15 

_ 3^5 

~~ HT 

= H = 1 

15 

i 2, 1, 0, 5, —6, 7, —4 ^JT ailRifUs i 

R>I|W *11^, 

-6, -4, 0, 1, 2, 5, 7 

4¥ft7T, n = 7 (Rt®t|\b) 

. n+1 7+1 

sjvfsr ¥ i §w, Qj *=$ — j ^ ^ - — 7 — ^ «Hf = 2 1 ®¥ ■ 









S»)<l C>'g v f<P, 

Q^ = 3_(n_Mj^ <)tt _ = 3j'7+lj w<)fpf = 6 ^ r ^ f=5 

'STMT’Tt, 

Me = m -I^r ’ftf = 4 ^ ^ = 1 

sjh = - 6, ^ic<i1h> 'str = 7 

^R'SfTt J ll<I l^^?fl' 5 T: 

-6,-4, 1, 5, 7 

I 12, 5, 6, 12, 6, 14, 16, 12 ^®®(J ^ifafiSc^ «$$■*<> 1$ ^ i 

^WWH: 2t®l*l S: ^8fT ^llf«fi5c<P «lN WK.<P 051^ C®^ ^5 ^FCSf ■'I lytic's W, *TT 
5,6,6, 12, 12, 12, 14, 16 

4*ITW^tpn^, n = 8 
«'o)*i Fg®f%, 

1 3n 3n 

Q^2^^ + ( T + 

1 , (3x8) 3x8, 

= 2 [~j~ 1 ®^r i $®ti + (— —+ l)wsr^rsfi] 

= | [6^rW + 7^^®IT ]= J[ 12+ 14] = 13.0 

gJsW b'jvf'fp, 

Qi = 2 [4^^+ (|+1)^^ 

= | [| **** + ( §+!)**** 

= | [ 2 ^srw + 3^sr^] = j[6 + 6] =6.0 


.-. F5®f^ IQR = Q 3 - Qi = 13-6 = 7 

/»/5?5/ c 7 



Axil's, 'Q 


= Qi -(1.5 x IQR) = 6 - (1.5 X 7) = 6- 10.5 = -4.5 
W8W?l = Q 3 + (1.5 X IQR) = 13 +(1.5x7)= 13 + 10.5 = 23.5 
= Qi - (3 x IQR) = 6 - (3 x 7) = 6 - 21 = -15 
= Q 3 + (3 x IQR) = 13 + (3 x 7) = 13 + 21 = 34 

Wstt, Me — ^ 

4"®tt ’’Ft + 5 *FT 
= 2 

12+12 
2 

= 12 

ISWM W 2Pt*% 

(^fsrsr) (^r) (ft%) (ft%) 



■ffer: <n^ i£R^ SFpN' 



w?c*iw 's ft'o-sM 

CORRELATION AND REGRESSION 

9 }<1< sf WJWj|W'SC t 1IW> i£l<p&si<P 0C v llS f< CST^r^t «(lc e llt>*ll <PSl SCS CC I <I<SS C'TM ^ WT 

'OC'OlfWF 0«1C<M 9 1IS~‘lfs<P fW'fe WRtf 8jcil|s?*1 I WfW D5U<PS ^(sS'OCrl WJ«Rf 0«U<PS 

ailcis 9 t(ss'o»i 1&, ^okcn iWWTW J i w l<p<| k 's> (Correlated) wrw wwt ^W i CWWW-WCWTW 

'sjfTT s blRils wcwr, Tlift g ■fRr wwcww wcwt, *litsslfs<p wif?r 'S wrcww wcwr fwwff w 39 ^ witot-^t 

iSfHT 'oiI‘Hj<p I 

^*isc.*is Ttf& 'iH'fV D<n<pc.s> wrstT (Bivariate distribution) WWT WW I fww^ 

^SWTOT Tj^ -H^Fsc.® fwrtfWW W>WT WTW, CWWW-(i) W?C3tW fwcSWW (Correlation Analysis) 'S 
(ii) fwoWW fwc^tww (Regression Analysis) I 

^ wsTwmr * p Tr^ c*eot 

• 1%-&«n<p ^STSfl, WsCStW 'S WtJSWKPFW WTWWT W 6 ^ < MC'® ’IISCS I 

• WsTjK^W SJ < Pl’flC'» k T W*faf <PS(.o W I 

• fWOTW few 'S fWOTW fowl wklcsi ^ WOT WtJSWW W51WIT <psco WlWCW I 

• WtCSlWKCWRr WW -s WjWSlW WTTWlT <PSCO WTWCW I 

• i3>vi WvC?tW 'S «2F5T W°C?ICWW S\sN»i <psco Wises I 

• feoWW 'S fassIsW^ *Tt?T c tt WTlWW <MCS WTWCW I 

• fesWCWW 4!1<J>I<C«>1 W«faf ‘MCA WTWCW I 

• RsscWW WTW^TW WTNTT <mw WTWCW I 

• fnssIsCWW WW WTIWW ‘P-S co WTWCW I 

• faasw ^i51‘ps c f 'Q R«s c t cwwr fwwrww s>sco wrwcw i 

'b.oi 1%-t>«n<t^ 'Q ^TvCSWvW* 

Bivariate Data, Correlation and Coefficient of Correlation 
fe-TWTW 5 '$WJ: T^fe 'gs’HcsIWT tsf*lcsJ)S sw*f sv|i(.<P few WTSf) WOT I CWWW-’Wsft 5 "SRr 
www, acsss 'S dIRt! ^oilR fsuws* 'AWT i 

W?fSW: WXC3W wwf^w wjsf WW^WW w w l4^'5» Wfsffe WT T 5OTlfw^ WfWWiVTfe WWW WCWT 
CW ' 9 lls" 1 ifs<p ■S'-Hs 1 W(s«lRl»'o kW aR kW WvXSW I WT 'ot'olfw^ '5WOTW 'WCW7 WW5£?T WT 
IwWffe^ft WfssRf'o ■?'SWT¥ CW W^tWT WWWoT CWWT WfW 'olcs 5 WXC3W WOT I «l r l)'»l(.s WWT Wl¥ ^ 
Wt ocollw owh-^llss F«os<pIs W^MWOT CW WfewRfWT^ W^Fos WktCWT fw^fw WWt ^ oltw 
W?C51W WWT WW I 



^ wife ^rfe^.'sfiK-sw 


i'bbr 

1 lf^ *lf*N 3*1*11 «1 b«1(.<M •^* Jv i(.<M WIT *3 spFl% ’tfeP’f <P«lN WRT CET s tlf'tfeF 

9 lR i ll' 9 f <wl W \sk<p <C<n I '5j®lT?, b«l<p 1 jf5?J ■’iR^'sc*^ 2p^l% »S 1 $1OT5 'STC^TT R*tj»il*i 

>1"’ 9 lt<M *4 |i£|| C<P ^TvC^PiT?^ WT W I ’tfeo'SjTP^fe < J 1 l t iT^1^l'?l- > 1 r i 7 T°T5W°'^ f^fem «T*1) ^<pfb 

sfer wr i wr tjf^ x 3 y *3? n csftisr W ^r®tt< 2 R^r 

(jCl , JVi ), (xr 2 , J/ 2 )» ( X„,y „ ) 5ttf=lffe W W3R5T X'Q y I 

<Pl t 1-f 9 Ull<l > K,*tfl 

2>, -*)(>>,->*) 

VZ^-^Zu-t) 2 


'b.O^ SR>t^55f 

Types of Correlation 

b«U<M ?T?*UT ^pilM 7 T°'C^^ 'Spt Wt W I (RIW: 

(i) ?RI*T ^tSR' (Simple Correlation) 

(ii) ^Rta^ (Multiple correlation) 

W®T sRjSfa (Simple Correlation): 

btu<t>3 w*tx b«u<M ^iRhaVki *k*t ^1% ferffr Rc<p 

fl lR<i'o<i 'm co \sc*q 's | c'T-a 'ST^TRT^ ' 3 r CT5 1 <p c<p J i^i s i ^TsC^ <u.q l C^TW: t<pM >3<pfi> CSl^R 
set i£j C fc t'?l 3s?*l 3 5w>\s|<i r»s<l<pN (,<p|*1 i£|<pfD *Km 3 '5tfeft?r 

W 9 !^ ^sitfpf | 

^*fl (Multiple Correlation): 

■*lf? Tft?T?f ^5|ffe b<nc<M WJT b*K<M 9 lR<r3c*l*i *R?T 'Sf 9 !? (SWlffe b*U<w ’lfe-H 
sltis ^1?*IT ^TSCC5f^ WT I 

c*r*H! c^Pr ^‘pfU cs^li wr-^i»5k , T<i ^tffe *p'ii«p(.'i<i ^ftw 'oioto < itfetffe 'Sim, P’Fsiwsh 

C*t*IT, ' 9 |R < jIW'«i R'S'Jlfe R>®«i<j i I<i RvCSfa ferr WT T $T $c< ^<pfi5 <y<T R't'ClW I 

W®T fetiTCSW: 8|<£fel'S'8lt<l W®T «ffo ^sf I CW= 

(i) ^tffe RXCSfr (Partial positive correlation) 

(ii) *H »j<p ^sCa^ (Perfect positive correlation) 

(iii) ^ffe WSFF ’TfCSfr (Partial negative correlation) 

(iv) W3W (Perfect negative correlation ) 

(v) 3RT ^rsxa^ (Zero correlation) 

©a 



5 T\£“h> i ) 'S ftwH 


(i) RI<.ftfR R5J#R : RfR >i i>y l4^'S» o«u<p«i i£l<pfD^ RfWJRir WT R’Rf!^ 

R?T5RfR 3 >l>lft(,4 ’lpft'aft JR 410-rsi R*TR5R ^i^<p(_4 Rf?f*R S5r||>oj<p tr^*R I 

CRR: ^TT^fe Wf CRRK «M»i3l« CROT sk<P RT?f*fR ^TsCtR TOT I 

(ii) ’Iff *l*il'R < P R\J5tR: Rif ‘jsi.fu ■^l w 1<P^'S> t>eu<Pfl 9 lf?l<J SC«1^ TO R^fiS*! RSfRR 

>3 ■naiPrc.'P v lft«5sft TO; JR Kiwi RRWR J-M4c<p *ff ^MIaN* JlRtR TOT I CTO»T: 
*jcq«i ‘uNr.tR tot ’iflifa PiRS routs' RR jr rrtrr 
RstSRC,^ ’iff ^•il 'SJ’P R°RR <C C 1 I 

(iii) RT?f*R RRUU ^RSJR: ^ b«lRR RRT 4jfB b«U<M ’ipRTOR TO R’Rr WOT 

*3 fTOI-sflApfC.^ ’ipRiH TO; JR *|(,I1<| WRR >M<PR> Rfcf*R> ^RJIJ 
TO2R TOT I RTO: '5J®TI R JfR TOT blRwl Rr R>t»li>lW JfPT TOT ’JR '^JT 3 
JTf^rR RRI ■►MTOP RT°f*R> RvCSR ROT I 

(iv) ’iff RHl'iy*? R\C£R: ■n" y 1<P<l i 'S* RTRR ^<pR RTRR R?RJFR TOT Rif R’R 

t>qc<M ^TJRTR 3 fTOlffjlTOJ TO; JR -slew RRRR 5 P 9 lW ’Jff ^Isj'P 

JvtSR TOT I CW: RTRR ROT •‘jfoc® RfJOTttJ %ROT «tlil'«*i *3U OTlR ’JR TOR 
WUR ’PIR ’iff '*HI'aj<P OT?.R1R TOT I 

(v) l ?HI ^(s^SR: ROT RTJRRR OTfRRJOT ■*l w l<P?ft R®fK b* 1 C<M RR3J£PT RT ^Ri<l RIOT 

ROTR JRR? CTOT v 1pi<i'®ft OTT TO; JR RTTORR TORT - > l'OT<P(.<P 3TO OT?£*IR ROT I 

CTTOT-RTOTR OTffaTR TORR TOR RMRR 5RR blfetta C#T TOOTJ Rt^ I 

'b.oo fa^Tfpsr $ %^ r< T (owl's! -nl^k<i3 ^ t>*U<M ^iNyf 

Scatter diagram and Different Nature of Correlation with the help of scatter diagram. 

fRWOT fbtfl: 

t^bOTR ’JR x 3 y 4R 8tfjRrtWf »lhc<I» W Rt’lRf Rf^f^TR RRF RRF V WlRR 

RJ^RTt fR*J ’IT'SR' R¥ I ^ fR*J®R!TR ^Wt faof’f fbR ^Rf I 

f^RF’t fRR «tf® fR^SRTR wf^R RsOTRR R^T WRT ^ R ft^RTR RtfR R SR’TJT 

fftRft RR I 'Jt^ ^ ^RTRRfBR SRRJf (RR R RffR pTR^IRfff 3RRRR RR RR I 





Pu.’sp’f fb3T 



^ wife 


*<\o 

ftt’K ^ b«ic<M i i*H(.<^<; Wit « £t^%^lKrrwT'^C5n': 

— >!<ic'*T“' 5 t R**jsc<nl <ift ?c» v»hR<p isfW: 'Sqt 5 ii»Tl '??r v£R^ isr^ ^ra®! csrwr 

v iR>'s »tf w cwkt c^r, D<n<p^cii« ^r?jt ^ntffe ^*ir*j<p ferw i 



'SlMfe *Wl'i>|<l> ^TSESfa 
0 < r < 1 

-» I<1C.'-'P' B T l&WKI fej^®tf Wllw C 9 fe vl>hl^TC<P 3FW: ^ ^TWT C3WT 

^¥, CWTf (7T, &<n<f»at<i3 Wfl *i»il ®J<P felSTR I 



*ff ffTrt^s TTCJ’Jfq' 


r = 1 

— > fe^t fowls fej^f®T *tfw WT ffe C®fe ISHlW »5W: Ife^lT^t ^ ®Rf®T dTsTHT 

•it ’fra ^5^ cWtt c*t, t> c i<w*m 'src*n ^itiffe ? H t il 5|<p 7 R'csfa ferw i 



i$ii>yi*rifaF t f&K*nR 


^l l -sj<p 

-1 < r <0 





— > f&CZRf f^JQWT ^TsrfW C®f^ '»hfnt<P i?F5r*fo FHl*H '5tt i£RX (^ft?T 

' 9 fU5 ’-a c< C^Rff ^Ic.^ C*T, tj5i<pqcii^ ' 5 IW ' 9 J c f ^I sj*? 5 TsC?R' Pw»)l*i I 





r — 1 

— > f^’T fbCiflfl 2tT , 3 f^£©Fff fe?T *rf? C^raf't ^?RT ^T »(T ^TT?T f^Wtr x '^(/■ i i 1 3 
J l»ir«^l 5 1 ^T V °)C, v i 1 '?l ^WRS^M ^TT ’$^I*T t«q|<iTf <ilc<> C*T, b'iwum 'JIWT ! 3*tf ^TvCSW I 



sht 7r?c»t^ ^ TRtsra 

r=0 r = 0 r = 0 


^.08 ^TSJStokc^ *fsf \g <JF^t?r 

Importance and uses of coffecient of correlation 

«Pf: 

(i) ^TsUWs^ i£)<pfD i£)<p<p ^S* 'iJvHI (£|<p<p Rfl-i 3 T® , *fIt I 

(ii) ^sta^Ts^ ^ Prat’ll ^sfK r xy =r ^ 

(iii) o«ic<m C5R^?TsGJN“<:<m 'siPt (O'S'lT^Pik x'S y T ’?f*ft*T o«i<p ?c,«i r xv = 0 

(iv) jiwswiw* tir - 1 csfff? +1 ^<r w «rrr^ i ^r«fK - 1 < r < 1 

(v) ^TvtSffls^ ~Q S’eii ’’?T*fl*T I 'SJsfK r^ = r uv . 

(vi) ijfi> t>qc<M ^fvia^Ts^ Sslw*! fa as I WCiis «!)lfafc><p ^TSH I '5J«fk 



(vii) ^TCJSCTW 'iHj-'ilfau ->i <i»<n iHcfW t§*Er fa«<l*fl p r I 

i4^& wlilBifiH ffef&ijftT 







•U'fas: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 
(viii) 


^stS^IXT^f »ll<iK»i *x^fi5 b«u<wi '5TC*4T f^T 9 ! ?P# faltW ^?T ^S\ ^TtTT I 

r 2 ql^il '3T r 2 TOf ^l<ll '5[*?) 5 T b^ic^M *Ia<hiI <pa '5t°*f "faffa o®i<p 

i st?rr ^t ■®H i rr ^jT?r i 

^ ■Hkiw) fwr3 fa# wr *rt?r i 

^rrfaft <bpt, ^ 9 i?iT«r sfarst, ■srnt^pffa ^srrffa ^pjtw 

^P 9 !^ fa?OT >3 »i«<i) spffa <is<i^s I 

CPIt, ^f%, (fafa ^oilft Q c I < iId<P 3 aj'tlt'l <n<i^is ^ I 

^ih^l CW: HfafRt ^rtW ^•Unwi ^rtcaf R'ojlft 

faS^'t ■?¥ i 

9 tf?PT^ITC»T fafaf C^aft fashc-f 7 T?CSfa e r ^TTC 5 ! I 
c<pp ^qi<pi«i *t5»t 9 Ht i ^ 4*pmr 9 fc c n?r Hfaft ■ p rc c ir§r 

«q|®rl^'st|\s<P$i i: f aj?itj i 1 *RP, 9 i^ c tT^ ^fap*t's| $,'oj|(^r *)M$. <pcsi I 'aiA^Rf: 9 tC c II?r 

ttr *rar w ^t w i 


'b.OG ^RCSfa" 'S i£t>^ ajifl iS\Bl<w 

Rank correlation & Derive its formula 


3F*r*RjSfa (Rank Correlation): 

Tjf& '® c l < il(> < P ailwi r»rQC^> ^»lprtfa^ iS^l^lw ■ / )NIC*llo ■®RT 'slow ’SR:*4T fatT^PT 

?Tv£2ffl3> ^r^ST t?pr (Simple Rank Correlation) I ^ ^PrspTSWTRr ' 5 fW 

"snsTT 3 2t<pfss 9 tfarT 9 fw ttRT ^RtlOTs^ I 

3PT ’Ts.tslcauq ^3f Sv»N»i: 

■spT ^f%, x 3 v TO ' f £ffa n *ih <i«ll<a»w Xj ,x 2 x n y v ,y 2 , y n 


*#, x c-«nc<p-9 t?PT Xj =1,2, n 

y d«k.<m tifst y. =1,2, .n 

'TORTt ^?fa. 


5WWF, r 


cov (x, y) 


...(/) 
n 1 - 1 


£f®fst It *<iMl<]<p ?t¥ OsWlW 

‘ 2 12 

_ _ n+\ 2 2 n 1 -\ 

:. x = v = ^ cr = cr = 

2 x y \2 





'S ft'&'SK 


dj = x t — y, 

= Xj - x + x - y i 

= (*i -x)~ ( y , - y) 

d? = ix t -x)-(y t -y)Y 

=> d 2 =(x t -x) 2 +(y t -y) 2 -2( Xi -xXy> -y) 


I4 2 


= o- x 2 + o 2 - 2cov(je, - y) 


2cov(x,y) = o x + o y ‘ 
C x 2 +o/ 


co v(x,y) = — 


n -1 w z -l 

= 12 * 12 Z. 

2 2 n 

»*- 1 Z4 2 


12 


2n 


(/) »rc. ?T5ffa?r c f *ft^, 

1 Z^. 2 


/ « J 1 l » 2 -l 

V 12 V 12 

« 2 -l 

_ 12 2n_ 




i- 6 y 

»(» : - 1) 

4?^ " fef&rlsitl st#i-W 





(T^BJTwnT^ ia»*i ^OT°s<k<p 4441 A p(rho) 44 k)<pK <mI 4?T i ^sfK 

6Y4 2 


■p = i- 


»(» 2 - 1) 


'b.O'b 'Q 

Regression and Regression Co-efficient 

• f4®4f (Regression): Tjjd>T 544 4E4 ^4f^ 544 Q ^41^ 4*ft»T 544 

4k4 I b«u<M '44 '5IK?Rr ->ikl(.<l) 4rft*T c-eit<M «i«tHI 4T4 f4# 44TT *l'aTot<l> 

<1*11 ^?r i '4i*ii <psrnr *iFt ‘jfo stf® 404 ei*n 

srsttf*^ 45 4H fff% 44 m a|(.4 fn-S'sK 4*Tt 4?T I 

^41^4: i94T«1 C'llC^H Si»'a| 414 414E4 'alow efojll*^ 45 'S^T ffiT 4?T I «lMs C4t*T 
^*1l4kl <#44 4T4 4T4C4 ^,4sf 4443 4f344 4T4 44 I ^4t7t <4 W 4t4 

4t4 <7lfi> 4*ft*T '5*14 I 4t3 C4 54t43 St^TTf*^ 44 4*f)4 544 $C* f4% 44 43 alt4 
4*ft4 54444 I 

• 1*^k4 (Regression co- efficient): f45?TC c t?t 4^44 44345: 1453R4 34t 43 i m 

443 C4T*T f3-544 4£®f]3 C4OT b«ic,4<l %43 '5f^t s T b«U<P<l ft'»<l4l s T»l3 45 3l3C4 

f453t?4 44 I 


i t ix,-xXy l -y) 

x 43 ^»43 y 43 Rwilw, b = — — | 

X(x t -x) 2 


£(x,-xX y,-y) 

y 43 $43 .v 43 f4»3T?4, by = — — 

£(y,-yf 

i=l 

'b.oS. s(^W 

Types of Regression 

f4^T4E4 54543 $43 1$f% 453 *j/5T54 «T4 44 3T3 I 5334: 

i) 434t3wFf (Simple Regression) 

ii) 3t?3t fa«Vl (Multiple Regression) 

iStoinwIy-p 



5 T\£*h> i < 'S 


*°L<t 

ft wr-f: ■ > i*M<P^'S> eq(.<P<l *rf>T c.<Ph«i' 9 f R»'sr1Vn>l O^tt *JT¥ ’5^ 'sltmi 

^<p|tR • y ift«5'S»i '»i»i)IT><i <p > ®^ st«t4 c^r ^st «trf®ir«<P'»ic^ ■ p tf%srr s> t <p«ii<i c*r 

SfcsTPt 43T W ®lt<p ^ra«T | 

v lRl»(l 5 T ^§f?RIT ^Tf^RT *P'1C.*1S *lR«ra»i • s *Tt%5rf s 1' <MW ?T4T 

ft ® •a c f ’’faffs' 43T i 

<^<f *Rr' ,y Rf ^l* jy 1<P<j k 'S s ^ ^T s »C'®>lf^ < P “ , 3T*ft i T b t 1 < P- > I^W^ <P£><f>t3t5Tt 

MC<N s t5 HH l^fRRf <pnc® CT *1^*1!^ , °1^f®> Slwl 5 !' 4Hl ^ ®lc,4 ^*fT (*f®<i s t <0*1 I 

*fR«^ ^FSRT f4 ^iilc-f ^ ^ f^frr <mc® 

f^5sr«f stwpt ^s?rf ^ i 

'Js.oV (h^CH< 

Use of Regression 

fsjcjf 'SC'SK <wl ^C«ll: 

i) >iI^Ic<ij b'U'W c?«u4$ 

f?Rt fM?r ^Rlt ^T¥ I 

ii) b«ic<p^ ^Rffa osu^ f4 9 tf?nsn' c t ^ ’sr fn» < sic. s Rf 

^rwif^r^RiT^rRr i 

iii) ®f<i<iiCH'S! t^MFRT, ^■smls*, ^IRT, 41, (,«iI<mK (.'il^-'ispfiT RWU.M? 4^1 t«u 

1^?fr ! 1 c t 44 ^IRT IT Cl C4t*T CRC*tl *tfl4?Ri|l ^R<p| ltd I 

iv) ^RPMl ^"*14^8“ vjfD '«*b>l|f«R| '5TC*JT ii)<pfD ''o^ii>l|R< JIM ©tN ^jl^c^l RwIC'W 

n^rcif 4*i ■srr»T Rwn <ni <ii-n i 

v) *(4¥a S <5><j-^| •qlFl'st) Mw-fRl (.'•‘PWI f»wR <p|-si c t IlCSlld 

4l*i4l<*f j i»j j iil 'Sfit o c i<p-'i^c?^ 4 Rrt -s «ic<w 2 f»fi R<isM <mI it! i 

'Jj.OcS) 

Properties of Regression Co-efficient 
ft'&Rt-'W itf: 

(i) R«4<44|fT*T b*1C4«l ITC^fC^ 4*fRr b41(.4<) »il(.*1fl ^ Rc^r 4? I 

(ii) RwiK<pqc?i?i snlfafixp ^ slcn^i ^TsCIWsC^? ^fsrT-T I 'aisfK 

r v=-J b * x b v • 

(iii) fa®fll°t43 'STRT FR f^ 19 ^ *RT, b yx * b xy . 

(iv) ^«,fD c?cic<P'S5 ^ 'ilOm 7 r°'i7tM° : 4 45 | 

b + b 

2 " r%y ' 
iA3& <pjti)(gfil*< fi>fi>wi‘i SRsf*F1t 





(v) l ^(.h*.t| w ^r «i»ij(iJ 1 '=k. v 1 ,s i»| ^ l b xy > 1 

b yx < 1 l 

(vi) f*i»<lk^ ^«T ~$U5 '^T?t s T 1w *IM% ^*1?f fasVftcT l 

(vii) fao-sll?'^ b*l<WCSM 3|<K<M %*RT I 

(viii) l^aTsC^ ■sM - oo C«f^ + oo ^?T5K t fT l 

'b.io ftwf 'Q c?r*tt 

Regression Equation and Regression Line 

ftwH >i5Wt : 3T3# t>qc<M uQ^sfB - ^pf|»t b«u<M ft«'sHc<P C*T *tTf®tf%^ J i5k<PC c Rf 
*il«iK*i sj^T*f "^T ^?T , '»k<p R'so'f ■ > i^1<M c r I *rf*T „Y 'Tl'ft'T >3 y ^3pf)*T ‘5?T x >4<r 

^®t?r y **rcr ft'sW > i5l<M tr r 

y = a + bx+e 
4*fTi7T, y = WFF 

X = 

a = iSRsft? 

b = x 4?[ y **RT R«’S)|?^ 
e =3i# 

fr&'f C^TSfts 3|^sf5' (•Ort| c f C*T 'SlfaTW <P3l *tftT 'slM* f*T®?T e t C?^t I 



i I STSTW W C*T, ^TvfS^ls(.<Piq 'SfK -1 C*?tC^ +1 i*|!T TOtT I 
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(.4M i? s ic40 >IH -3^033 f%f%£® ^Fsfd® 43T s co C40 olol ’IfS® ®^IT ^11(004 

<p|*fl^ ^Tt% ^FT W I 

^Tt^f: 2000 C®R4 2005 ^Tf^T ' ! 1^ bl^O 'SR £tf5"5FTrfaE> <p|^1*h >lll00 (^ITWr^M: 


Trm 

2000 

2001 

2002 

2003 

2004 

2005 

"SJ^TT (5PT ®tf%") 

540 

580 

620 

660 

700 

740 


4^1*1 y|^ 2(414 l C^TSks 

i) *rn ii) C®^f 

iii) 'b3ra#4 1 5t 7 r^% iv) C® 1 ? 


f^CJf 4l4l*i ^tlfoo 'S’fkH 'SW IC4 4®% ^C®TT: 

i) ’'141^1 »i I 4T ^ W W*f *TT^T: ^prarr 4^?t 4l^1*i ^tlfoc® 

^T 4>il^ ?T f^%%T ®J4^tTT Spr'W 4?It ^It¥ I 41 >llfslC® WC4? ^Wtllk 
J5PT ^ ^1% ^ r^F®^ti®lo 2R e F5t ^T lof*1^iC4 ^41^1 5t4T5T ^T ^T^®r 4t?Tt 
^r^?r i 

fbfsrHw <p)liifent*r t[pr*t*it 






*lRk® F ®*1 *RR?[ 9 lfi<l's*i «r»fi <Ml *ll?l: 

(1) t*TO£?t (2)f^ft (3) IpfNt I 

^pr°*trr^f%, 4R, ^ j fl^^ 7 rRR e f *trt i 

(2) TOR°*fTf ^r ^r, f*rs ?f$R ^r ?®iifF fs^jsft ^RR'f *jrt i 

(3) f^f®«fl»ivs|: sjfsw* TO5,41v4*RTO,%R£!fclM?! «>ta $s)lf>t r^r*%T»! WR TOt I 

ii) C®5f: ' ! lf<l«J®C*i-Sl TOR TOR <Pl«Tl*i ?rf?R TOTO CT ’IFrS'I TOTO 44 TO?T TOC4 

C®^ TO^T I ^ *ll?l <1 ®(>R TOR4M TORRES' i£I 4 42?R TOR ®llc<P I 4$R4 C®T 

R'Sif5'o®k<i >34tt> FiFt2 tor TOTOftR «Tk4 i 

4*R\i>(.®c | m 4TO Fa»iil*fl«i 4R c f i TOR— (i) «ih^l'3TO 9 tfw^T (ii) 4 *jc*r 
<&R>to 'S iSvx i 

'3wi^<r c f: ^Rt4tRr ^rr Hfrort m<r4Ic*i 4ir, 4%" TOfrotT Rf*r, 

TO *[etR tor 9 Ri TOroifR olRul TOro i 

iii) bi4W>f>i4 4,l>l^! TOTRR 9 lFi<i®c,»('fl TOR TOR TOsftifixp C4R CR %TO»T, TO$*T 'S 

*j'%f s R <I t RTO TOR \s|(,<p ^iPT ^fTO RR I ^ *RRR *lFi< ■si TOTOTOITO tfl4 

<J^W<) 4f%4 >|i|i| 4k 6 1«l o^TOw vicG TOC4 I ^RPR, R<g»ii, FlFlCtlR, «p| ’sN^Rr 
2 J®)% CWt TO4RR C^#®R TORR 4^8*1% TO ^F*t% 4BI4 <RR TOSRR bi4f4IM TOC& 
TOW <t®1 TOTOTO ’ifsM'S^CTO c>(4*id>|i| 4^1*1 <TO 'R I 

vs*tIr<K: TORRR ipilB-3) <p®4 fc?\(frs £sFi CTO*II (,<M ’tRM'l I 

iv) «lft*lf>l'® WTO <pl<^M RTf%?T TO TO*R 14]£ 4R®f TOTO 8t«lR'A W, TO (4R iTOTRR TOTO 

’iFl'lFps TOR TO s| C<P ^Fmfas C® 1 ? TOTO TOR I ^ sT*i Stiffs <p ((TOR— RTOf, 
TOtoc^pM, ^®j|Ft) TO ((TOR frostTO, '=>n4c*iF®<p TORTOTO, 

TORT> ^5Ttf?) 4Rl c r ’SR^' «TR4 I i£|?r C4R frr?R C 5 ^ TO fafaS C<PR ilCW 'S C»l^ I 

RNT^f «rt?rt f^fera' 

Merits & Demerits of Different Method to Determine Trend 

i) ^ TOtT •’’Rife 

■ 4 ) ^TTSfRcf *fRt f^feR I 

^t) sfjfc|(s<p f^TR *tT s ll4lil (Rt^Ul I 
«t) TOR ^[’fW 4^T I 

R) Mwh RRR RT^fRn *fRR C’*T“M <li<i? 3 S ■?¥ I 
^FgfTOft: 

”4) i9^T 4^5rRt4R ' 9 l4f4 '^'STrR »R I 

*T) *tRt Fi-fctl W 3 'Oifoea «tRW stRRR I 

sf) C4R »llFlfo<P I 

Vf) <p|ql*i TOfiR St^f% Wk 4R f4¥ v |ft»il , t 4R *Tf I 



imufsR* 4l%R43H-444 ^ 


ii) 414 4^ 44if%: 

gf^jff: 44 ^ 4tfe i ®4 444 4ifm 4#5o^1%^o4r4T 414414 411341 44 1 

4) 'ii*i»iH l^r *4 '5'STrnr i 

4) 5f®T4^ v i^Fo « •j)i'o»i 45 44i1% 40444 44 W i 

®l'^fa4: 4>) <p|^)*1 ■'llfira "^STT Ji'Sicn (%^f4> 4 s}t*1 ^ •^^fic.xs 414144 4MM ^ild<p 4fil»ll4 ^<J 44 I 
4) ^ 4^i1%0A' ^iil^if^ 4s 454414 ^4144404 4f& *p4T44 41^14 444141 44 1 

4) i£if 4 31 fit® 4^ 4Tf?r ^4141044 *|4r®t4 'iwi'^Ri ft®<ic<ii4T 44 i 

iii) 4t? 44if%: 

^3pwt: 4*) 4i*l)*i 4tf44 ^44 l4oti4 s r ^ 44?f% 40414 441 44 i 

4) 5ST4^0*lt4 4*4% 444 404 ^ v l3ii® ^(5<p 414144 4l4t f404*l 404 I 

4) <40® <of'S»'»l® <fj% <F5T *ITC4 I 

sigftqtx "4) ^ ‘■i^Fst® <pi<^h 4if44 fiFrsi 444 444044 ^?»?t &Ri<g 415 f*f*f4 4>4i 414 4t i 
4) &Pi*g 415 45j4 suffer iim ^mi sFsifa® 44 i 
4) iflO? 'SlfsRlfsns' O® 1 ! *5041^514 *£4 4<ff 414 41 i 

iv) •JJ»i'®»l 4*f 44i%: 

^441: 4 s ) <*TCt *HJtF*C* 4^1 ■'ilfat® sfefU 44>4 ^inciKi 4WfiM 41414 nM W4441 41?4 I 

4) 4lf4f%4> fsffe 4 I<p<iI<i ^feTOR *feFf%f& 4t?4 Sfuf^T®' I 

4) <£1^ 4$! lit® 41 4HF04f44‘ ®®il 2)4N ^TT s rT^' c t 4141 41*1 in' 9 ! 441 <1111 I 

'oqftqfc "4) «MjMj 44if% T 5fC 9 W 4*11141*1 <5104 ^H^® srlDci | 

4) 44044 4104 1*1® C^TC^T <3 43T®0® stlftfs^ oi|<p|<i f44t44 '4^T 04*1 4% 4>4 I 
4) ^ ’'Hlic® v jli®h 8M0H CTO 4l^Vl 4tfel «WlN %4fef!4S04T4 8f5f4 44 44 I 

a.o\5 *rm « f^fera' *Wif^ 

Secular Trend and Different Method of Determine Secular Trend 

<J > l c lll 54044 %443£?t, ftirs£*ft 41 f^4 41444 44f fa4uu! 4RT 4^14 4T44T4 44 ^4 I 

4C>t<IC4 4T444 44T WC44 44^ 4?T I 

41444 44 f4 c fef4 44tfi 8f& | 44: (i) ^4f44 4411% (ii) 4T4 45 44if% (iii) 4f®T^S 45 
44if% (iv) ‘-Jil'Ail 4*f 44if% 4 All 4*f 44i1% I 

(i) ^lf44 4^1%: ^ 4^1it'S 4T444 44T fMt44 ^t4T W4 x 4^ 444 (t) 44^ y 

4C^ 44S44 414 (y) 44l^4T 44£44 1 5?4 v£|^ 4t4 411341 414 I f4«J©VlTt4! 

444 W44 414C4 ^4t 44 I '4S844 41%4o «iF»®s'o| i3 f45t4 ijw 4141 f4*5S^TT4 44 fe4 

^<(>15 44*1044 '4l4 > l 44 044 C44f^ l4**j804t s lF®4 41444 0411% 4 444^51 14044 404 I 
044115^ 41444 441 0441 441 44 I x '4'*’l* 30® 04414 44 04 0414 44044 4t4l44 

44t4 4l4 1%l4 ^4 4t4 I 
ji<pP <t>jiyQilH fbfsrfiH 3<i."/w. 





ifcb- 

■5^0 ^3 CTStt ■ 9 |qipi>3 ^lklc«IJ ^iTTOPf *fMf*pf?I"^: 



(ii) OTW 'SfPTf TO TOFs : 

3 TT*rt?®T v lfti(lt' y 1fl 'S<Ic«i<pI^ TOW TOTO ^ ^SIWT TO TOfi I 'WPfT TO v 1^Fscs TO3 <pI<^1*1 
toiPt 'j i R'»lc s t l<i«'s» w ■?¥ (cwps to 8 ^ ^sjprtfe c^sf) 1 <p|«nVi j ilfiit'» Fleetly 
TO^fiw toto tow wpvtoto <jfe<fDc<j> ^tt*t fror <pI«tVi -niFt^ ^tstpt ^«ic 5 t «t«t ww ^rr 1 
€j®f5T TOtTO WH TO 'S i>«u<1 K| TO t^TO W?tf ^ | '3|«jg% 9 T fi'ok «RC*f^ TORT 'S &«u<|K| TO 
TOT FtTO W3T I TO nMtw W WlTOW %TOTTO WC3 fTO£ *tT<3TTT TOT l 
TOtTOf ^<n«i (PT TOPT CW*IT 9 ft'SHt *llll 'slew ■ > 1l*lM®l' *TOf CW4T ‘i'll W I TOW TOTt?Pt *ft^t FiTOrt 
TO fTTO TOiFa TO1T W I 

^Wt^Ts fTO& <Pl^ll ^Trt%^C« TOWITOTOFao® TOftW'T *JWf*HlIW<T 1 
~TOT 1992 1993 1994 1995 1996 1997 1998 1999 2000 

80 85 90 92 93 90 100 102 104 

^iihh: ^TOR s v M°TO Fc'sTO toTO ~at?; toww to 1996 •'il'U'pTOffTOr 's'‘M|Rk.<p toH 
^«ic 9 t «pt war tot 1 

gtspr^s^^p^mfl 1992^ 1995 <#s TO TOT = 1992 + 1993 ++1994 + 1995 _ 1993 5 

4 

, ^ .. 80 + 85 + 90 + 92 

TO W1TTO = = 86.75 

4 

F^w*fwlfpT*i# 1997 w 2000 TO TOs TOTOt = 1997 + 1998 + 1999 + 2000 = 1998 5 

4 


<?s jww/w *fewjw 
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(iii) t>P*g ^ ¥T *Mi *t^ ^ *taf®c® ^s® WRT ¥t Ji»i«j<p|=n t>«i»ih *1® C ^ 

<MC® ^C4 ®T f<R> <MC® ^C4 I ¥Wt?Ff® 3, 4. 5 $®)|R ->1»lil<Pl c 1 WRK *t® 1^% ^¥ I FliSJ 

•'i i iii<Pl t 'l PcjstI®^ CSrT& ^v^tJT ^ *tof®c,® «^®lc<i ^iBPf *1131 <P3C® 9 J 9 I<P®IC < 1 CfsttM^’If: 

5TSra^1®T fatatly? (3/5/7 ): 

*rf?i &«n»ih ’it.®* ^i»i<i<ph 3 i <r‘l c Tl"i ¥Tf?? ysr F®*ifi5 »dc»m *1® fM?r olws 
¥S?RJ ^SjsfK ¥^¥^¥ f^liHc® ¥ 7 TRT5' I iSRPfa \®*bfi> ¥Pf fTOT 9 I?I<®| |®*ifD 
■5TfCT¥ *1® P4¥ <PW < VI Mil f¥*lfte¥ O^llc® I ^®lM ^iMO P<P 3C® ^<pft> ii)<pfD <Kil 
^fT5lt¥ ¥l¥ Frt¥ 9 1<W'^ f®¥ ^9HV||W< *t® f*P# w *FW4 ¥1 C*l¥ ®sfT5lH C i T'3?IT ?¥ I 
4®TC¥ 5 WT3, 7 ¥<s¥¥ s^ajlp Trarr^T 1»F3 <p W ^NtST X ¥¥¥ y 31^ uei»ih *t® 
<] PiW 8tt$ C^fl^ ^TTTT ¥[<!?¥ *ft¥T C¥4f I 
¥¥W1®T C®fl^ ¥?3Tr^C5T (4/6/8 )s 

Ml?, ®*WI*T sft®^ ^PSRWST 4 ¥2?I?r I (.*!£$ *> >lliil<p|«1 C®?f® ¥5.411 I ^®il!5 ^ ¥¥?T3fi?T¥ C^K 

<iViil (.4$ I m 4®©otIm> ®TUt¥ '51¥5¥®t 4VIWW fa’tifk® 4¥tE® rm I MC^g 5 l®'St?Tf (.<pH 

PP5 ¥s¥M^ FHlk® ®lk<P ¥1 ¥J?T SJTS 5 1®®c. ff llc < P 'SlMlil 'jlE Tjf& <pm d«i»iM *1® f44¥ 4M, 4(.®<l 
■5rt¥ '®¥ ¥?¥¥, ^¥ ¥t*T 8«f ¥VIM3 l^lffe®, i£f®TC¥ ¥4“T 4®t^ <-»llc® '5C4' I ^ s t®8c c llC < P (.<P2j]il 

&«1»lh 51® ¥*Tt W I ^®fC¥ 6 8 WRT $®ilR ¥5RW®T PRm> ®«l»lh *1® P% W ^WC3f X 

®^¥5I¥ ^ y (.•'Pfak b« 1 >iH ^t® <lPtil ^ '5??TT ¥!¥!¥¥ C^tT I 


'Snl^M: Pcijil ¥Tf¥ ?C® 3 ¥?,¥¥ >1 ^<l<Pl s t® P4Tr <PCil ‘JHT C t T*fT'S: 


¥¥ 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

C«l l«?>1?.^IT (tsjWTK) 

412 

438 

446 

454 

470 

483 

490 


^v/i/Q^/M fbf&r i?/«7 






ifSlNH? '6^ 'fillet: 



^.08 <p|<^lr) J>l|f<^ <]J<1^|<5 

Uses of Time Series 

i) -nifesi -^kk^j Irak's* c>«i<pfer v tH**i*l PiUmH ^?it ^ •'ttelw 

f^f%^ *nH *£Rs st^j% f^frr <p«il *11*1 i 

ii) <p|<nl«i ^Ri faf«s| ^Hkh «fWs *iI<i<psM st'tTTC’T 

sf*1hfa<p <i)Mlw Pipits 5t^ c f <mc» ^f%*JT W i 

iii) ■'itelw t>«u<w *tf® s sioilRw iilc^ "src*^ 's>'i*il i 

iv) i$fi> aR^yA >i* >y 1t4 ’T<l'»l 5 1 Re® -'T*?*!, *Tf ■ 9 llfl < P§l r ll'?l *pf^ 

8lwie?^lii f?w i 

v) >3 ^TTW ’IW DP 1 C<K 1 illtlfl '5TW '$>«'H <1 <J»ICQT ^lkl<l) 

■^C?T SfTC3> I 

vi) Ftf^rT, fozRr, itpr $®>|R ® c^ixi ^i«i o*w ®t r i! <pt#t * nfa fatsktM?r 

&)(.<! N*i W I 

5®^«o/w *$N?w 




'5^ ^witrr 

*rf?PMTt«T 

PUBLISHED STATISTICS IN BANGLADESH 

C4f*T alfs&M 4T ?It§ «i|'»«fiFs<P *Jlt C5T4 C4*T, ^5t?f ^ si-tIsFp f^RlT 

4lO»<! WIT 9 tf?Pr°3)lfa < p ^®fT 3c*il®J r ! I ^ ’SW <& ajfa&|nfi5<i Ji|aj|Sl<r> '3i<n^| '5l^>rr^T 43T 
^ftrr k|wIw»)'s 4*rf ^ i ^Tpiicnt-fs c$^ RF»^ at1%&n?ra 

fCWT: 'SjsffrpA^, f*W, fufwiT 3 Tt^T, ?!Frm, ^f^tfjT «(«% ftW4) WSfl Trx^fl^, 

3 awf*! 5 ®' ^ctr *ik4 i 

^ ^sJTftT ‘‘Tfr C*t7^ f^l^l- 

• at^if*!®’ < if3?rx i8 tJH s ^iiw-r swf*r^ ■ 9 tf^ j r°'«fTH ^o* i 

• «^lw ^tWktt-fa at^tf*!®' ^rf^PTX^ilc^-s ?WIM 4#TT <m« ’tHW I 

• ^Ts'llw C“f 44lP)\5 *lfiMX , bk , m %TTW^T ?TNTT <mC* v 1lst<i I 

• ^Ts'iIck.*^ aj^iRw w,<p*) sl st«-ii <pF»’t?r^ 9 ilft-f aj*ft*t <?kic® , 9 llflC<i i 

• ^fHwl si^Tf*^ *tf?Pk*bl<w! ctK-ig# xPtkr <m» v llsc,<i i 

• >\ < Wfsnswr^t ^rft 2)<pif*rs \5^tr ■^■^iFps ) ^rT^kr <m c * ■ 9 INc< i 

V.O* SpFtfaw X3 SpFtf^ 

Published Statistics & Published Statistics In Bangladesh 

£FFlf*F® 

C4f*r eifr&h (?k*ra RF»?j X3*fa f%% 'ok k r<i 8t*lhft<p 3 «i*i>l*i) <pk«N 'spit c*r ^rsns 

■^sfr sj<pr*t 4w ®iic<p £>ic 4 2)<pift T 5‘ ’tf^rx^kPr c®i i 

i) Year book agricultural statistics of Bangladesh. 

ii) Bangladesh Bank Bulletin. 

icwc“f swf»k® ,, tf?TCstn s f: 

^T° e lknc*f5 r<F»ij ^Tft, '3TT*1T >l<N>ltt C^T^tft ajfs&M 3 ^ITSTt iW FlFsfl *tSf ‘ s lf3J4T 
OTPRT ^lFT<P C*T 'SStT ^Ts^, ’fv^FpT, 3 af4Pf «Ik4 

sk*-ac<p ^i|ii(5l<poic< 4Tpilw t‘f st4tf*f$' ■ 9 lfsM° s bM <c e i i 

i) Foreign Trade statistics of Bangladesh. 

ii) The Year book of Agricultural statistics of Bangladesh. 


1 3^R> f®fw>P1 <Pily!$xli HvMi! 
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V.O^ 'Ol^llw SpFtf*P® 8j<pl<K'»'t 

Defferent Types of Source Published Statistics In Bangladesh 
' ! # 7 MihC‘p ^r^ffe^TRT Fofaea f%«T(2f%5' aPt^tiT W l CW- 
•'uwlfll ’lfiPrvjstTPT *t. ^<1 ^RT^lft *lf3PTt?llT*T s t. C^RT^fft *!fiPR*lJT*T I 
^) *m<pll*i (Official Statistics): c*r?TO*T *lf?prc?ljh Rf«s( ■' 1 ^‘Plll ^fa&h USMWil 

<p s<p 5f“<j>(cia 'S 2j<p|f*t5' W alt<P < ll<^t< a l)l i T < «.'l I 2)Pa&M Pi(as| 

ftw I7T5R g^fa, "^rpTf, f*t^Ft, f*t?r, 'SlMSailH 3 W "aMI ^ll^l aiMw 

<Kfl «llc<P I ■>1<l<PlSl 9 lf^ 7 Is*JjlW *lliM??l)l(*W 2jW|at<^ <3 'STT*5if^<P aafl *mc*Kl RtS ^llw I 
^ ^TfaRPPJT - > I? 1 <pI Wfl fafajj R«M 3 ^•'iMoC'kl «lctll®TC r «I ^®tt < WSI <mI 

^?r i S"T?5i»i- (BBS) i 

, sT) ^iKT 3 is<pl?l (Semi Official Statistics): 

alfat 2|(a&M <pa<p ^f^jfla, ?R<pPi a G sWpta ®II(.<p a|<,<p alM ■'i-s<pl3l *l(Vis?lTK 
‘ic.'i i ^ «tl slii ’ifi'upljlc.i ^faiicrwi <p| < t^a>c i i«i t>lfeil«i >HW ’S'sfr ^r^slUii 

«ttw i ^PtT ^i5)<p|ll 'S wstpnj? sjr»tfir^ •$ ■srptrfS^ ^a?r ^c?r «itw i 

(.<M*i: *4T»T , l(.<l<l c tr (BRRI) < P'®‘P 2j<p|f*fa < 1 |R<P 2)fat<W*'l I 

*t) C^ra^lft *lf?PR'*tn 5 r (Non-Official Statistics): c*r 9 tf?Pr??tTl i T fala*| c^RRsift 
alfs^K C*W»T— W *lf®lf5r alilh^t (CPD), ^•T.lW.'S f^l^, Sjf*W), ■'ifila, ^ 
^iw, ^fs?F %t sif^Hi (UNESCO, UNICEF, 

WHO,WB, ILO) '5ptr (,<pH ’k < Ks c lt sila&M <pa<p ?r^|?)a, 3 sf^ri^ps’ ^?r a|<,<p 

C^ra^rSt ■ p tt% 3 tv ! *lTf 5 T “Jt 6 ! l (,*!») *i ICDDRB <p *<p 8)<pll*f$' ^|-^t Pifa^ ^ipKis^ttH i 

v.o\s ^«ilc.nc.“f 2f^tf*lw < it^ r iX'5lilct<i ^tsrtwst 

Limitation Of Published Statistics In Bangladesh 

’tf^PR^bkln SprS^Tt: 

'5C«J3^ ^«I<1: ^T^ICHC'RT ^if^’Tt’hlWil W«fT ^5^5 'S’fPT^ 

'S Pi«iit<iM)'oi 'S t%*iPr c^rt^trsm i 

<) '®«1J ^T?«llwc*r ^sfr 

'S fii«inc<i|5p$t « f% 4 tPT c^rplt sls '3 («m ?ic<ice i 

*t) ^bnw®t: ^T\*ii wc^r sjfs^Pt c^rsnsr 'aiwo 

efCtiMW ' ; $’5fi' ^T?5t5 <t*w «fW i Wf ^hV'pia I 
^) ’®W7^ '3|^i ^Ts^llC^C'B «tf%Alspi^ f^P7 ^ Alpaca ^(T <P<lN *P(. t 'l alot^l 

aPP^J^fet (1*1 C<P '*lltl I 

®) a(al^: ^Tt ^Slt^s] ^5[(^slx*f c**TM c^eslPw ’I'^ifa ^C?IT S 1' <mI ^IltT »lt I 

5) ^5C«13^ '5pi D ^ ^srfWs*! < # 5 T?. , stIPT pH^^lCi “5WM %£v‘ff, "Sps 9 ^, a(^|?t 1 h(.'*'Wl S 

<> l^f%' 2)aPi> ^JNlt ^ «ll<Pl?l ^>IC>T< % 9 t^r 9 HT , $PP 3i $ i f C«IC<}> ^lltl I 
^) £f^T*HT : a)1%^r^*r CM»M5> 7 T?5tf^5" \59|T St^T*HT¥ «I«’{<I> fw? | 

$wvt*nfiFF vf&i&iytT 





V .08 2j<Mf*T« ^fevsi er*ii < pf'© v tir^ p llRi*t 

Some Proposals of Increasing Quality Of Published Statistics In Bangladesh 

C^) w, 3 ^iklc<ii ’smt ^•'Tgr’t'T i 

(’sf) c<i®s|Pi<p wm ^sti ^rcst? 'S RcsR’ c f <mI i 

(*t) W ^R«ilcnc*f WS(I R®sM**k> «|f\s&h 

Slf'S&l SB'S I 

(*r) '^T®' 5 TR t fc*f khRw ■’tR^fs^ftrw ^i»si*jR<p ^jj^f *rsf ^t^5H "wot o , if?i < p iim 

«i(.«1<p ^TRI^ I 

($) wn ^?5|?<p|ll RF»jj slFs^k-w ?R*fT ww ttpr i 

(B) ''$' s fT £>C*llfl ^<P<P RwfaM', ■>l|5<ps|?l ajkll fa<l|?M, J ll<!><P SHTI'T <Ml $fb® I 

(X) ,9 fR 3 rr°f^r^ *rafX®Efit?r wNXr *iffaT c*ft*f ■sjfw stfX&Rr s «tw^ s ir 

5R.^r XT*H ^5IT siWl'SM I 

(W) ^Rsjfte ^«ft -3 Rc'inf mrt Fwai g? ^?n? sR?jRr%r *i*f^*f 

<MC& I 
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